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I. Introduction

A study of the measurement accuracy of selected B--Dot

probes has been completed. In general, the interaction of a

B-Dot probe with an incident electromagnetic (EM) wave has

been studied. Specifically, the scattering of an incident EM

plane wave from a single B-Dot probe and the mutual coupling

and resulting electromagnetic interference (EMI) between two

B-Dot probes in close proximity have been studied, in part.

II. The Infrared Heasureaernt Technique

The investigation of the interaction of B-Dot probes

with EM waves was undertaken with a new Infrared (IRP

measurement technique [1-8] that was developed at the

University of Colorado. With this IR method, the

two-dimensional field pattern scattered by the B-Dot probes

can be measured in a minimally perturbing way. The

interference pattern between two B-Dot probes can also be

measured without introducing another metallic probe in the

measurement volume.

The IR technique is based on the Joule heating that



occurs in a lossy material as an EM wave passes through tho

material. The material is assumed to have a finite

conductivity, an imaginary permittivity, and an imaginary

permeability. The absorbed heat energy is converted into

conducted and convected heat energy and into re-radiated

electromagnetic energy. This electromagnetic energy is

concentrated in the IR band, and can be detected as the

energy radiated from a "blackbody" radiator.

The technique involves placing a thin lossy planar detector

screen in the vicinity of the probe. The conductivity and

the imaginary components of the permittivity and the

permeability of the detector material cause the temperature

of the detector material to rise above the local ambient

temperature of the surrounding environment, by an amount

that is proportional to the local electrical and/or magnetic

field intensity at each point on the detector screen. This

prodtices a two-dimensional map of the electric and/or

magnetic field in the screen material.

The screen material is tailc -ed to be sensitive to only

one component of the field. Care is also exercised not to

significantly perturb the existing field by the presence of

a lossy material. The thickness of the screen material is

2I



usually less than 80 microns; the conductivity of the screen

material is usually less than 8 mhos per meter.

The temperature difference between the detector

material and the background is detected, digitized, and

stored in tVe memory of an AGA Thermo Vision system on a

pixel by pixel basis. This stored data represents the

temperature distribution over the extent of the detector

screen and is a map of the intensity of the electric and/or

magnetic field distribution absorbed in the screen. This

data can be analyzed to determine the interaction of the

probe with the incident EM field.

III. Test Setup

Two separate measurement configurations were studied.

These measurements were made in the Anechoic Cnamber in the

Electromagnetics Laboratory (EML) at the University of

Colorado.

The test setup for the various test )nfigurations is

shown in figure 1. The probe was suspended from a woodi-n

support structure using thin non-conducting wire. The axis

of the probe was aligned in a horizontal or vertical

3•
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FIGUREu I - TEST SETUP
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position. The incident EM plane wave was linearly

polarized. For these tests, the incident wave was vertically

polarized and the probe axis was also aligned in the

vertical direction. The frequency was stepped from 1 to 18

GHz, in 0.5 GHz increments.

A. Ambient Free Space Reference Fields

Before each measurement was made on a B-Dot probe, the

ambient background EM field intensity level was measured

across the measurement area of interest, using the IR

camera. This is a 1 meter by 1 meter planar surface area

immediately adjacent to where the probe would be placed. The

test setups for this reference level measurement are shown

in Appendices A, B and C (cf. figures Al, B1, and Cl, for

the three different test configurations used).

In one setup, the camera was located 110 inches from

the probe, at an angle of 45 degrees from the direction of

propagation. In the second setup, the camera was 79.5 inches

from the probe, at an angle of 20 degrees from the direction

of propagation. In the third setup, the camera was 110

inches from the probe, at an angle of 45 degrees from the

direction of propagation.

5



The measured ambient free space reference data are

shown in Appendix A, B, and C. Figures A2 througi' AG contain

the 4 to 8 G11z data for the single probe reference field;

figures B2 through B8 contain the 4 to 14 GHz data for the

single probe reference field; and figures C2 through CG

contain the 8 to 14 GHz data for the two probe reference

fields.

These fields are the free space fields that the B-Dot

probe should measure. The data taken later with the B-Dot

probe in place is compared to these background fields to

determine the exact effect (perturbatiun) the probe has. on

the fields to be measured.

B. B-DOT Interference Fiel1t

A number of measurements of the fields scattered by a

single B-Dot probe in free space were made using the IR

technique. This same technique was also used to measure the

interaction between two B-Dot probes in free space.

Two different test setup configurations were used. In

the first configuration, a single B-Dot probe was suspended

6



in free space and illuminated in the frequency rangQ of 2. to

10 Gl~z. The scattered fields were. determined with the 1R

technique, as a function of frequency. In the second

configuration, two B-Dot probes, at various separatic.is,

were also illuminated from 1 to 10 GHz. The coupled fields

(including the mutual interaction between the probes) were

measured with the IR technique, as a function ot separation

distance and frequency.

1. SIngle B-Dot Probe in Free-Space

A number of measurements of the fields scattered~ by a

ing ~ ~ ~ robe, n ,--,sa- az'

Iusingl the IR technique. The test setups are shown in

figures Dl, El, and F1 in Appendices 0, E, arid F.

a. Scattered Fields

The measured diata are presented in Appendices-- D, E, and

F. Appendix D contains the 1 to 4 GHz daata ror a ningle

prebe; Appendix E contains the 4 to 8 GHz dcata for a single

probe; and Appendix F contains the 8 to 14 e Hz data for a

single probe.

7



Each figure in Appendix D, E, or F represents one IR

measurement, at a single frequency, at one orientation of

the B-Dot probe relative to the incident EM plane wave. The

incident wave was vertically polarized in each ca.e. For the

measured data presented in this study, the axis of the B-Dot

probe was also vertically oriented. The incident EM plane

wave was normally incident on the probe.

As shown in figures D2 through D6, E2 through E6, and

F2 through F8 in Appendices D, E, and F, the B-Dot probe

interacts strongly with the incident EM wave.

Additlonal te5ts 51nou±U Le _U e iJ f.LwLiIteu W-.-LI a rLL •

sensitive detector screen to dcermine the exact nature of

the coapling mechanisms and the absolute strengths of the

interactions.

2. IVo B-Dot Probes in Free- Spac•e

The interaction (mutual coupling) between two B-dot

probes in a free space environment was also inveseigated.

These tests are necessary to determine the mutual

interaction betwcen two or more probes placed close to each

other. Such a situation would occur if several probes were

8



being used to simultaneously map a two or three dimensional

region of space at the same time.

Two different types of tests were performed. In the

first test, the probes were separated at three distinct

distances, and the frequency varied from 1 to 8 CHz. In the

second test, the probes were tested at three distinct

frequencies, and the separation distance varied from I to 10

cm.

a. Mutual Coupling & Interference Field--

The measured data presented in Appendices G, H, and i

are for 5.75", 4.75" and 2.75" separations between the

probes, respectively. For all cases, the test setup is shown

in figure G1. The data is for 1 throuch 8 GHz, in 1 GHz

steps.

The measured data presented in Appendices J, K, and L

are for 1, 5, and 10 GHz frequencies of the incident

excitation, respectively. For each case, the test setup is

shown in Figure Jl. The data is for 1 through 10 cm

separation distances, in I cm steps.

9



Figures Jl, KI, and Li show pian views ot the two-probe

configurations. Figures J2, Y2, and L2 show camera views of

the two-probe configurations. As Show in those figures, the

horn antenna, which illuminated the two probes at a

frequency f, was approximately 2 feet from the probes. The

frequency f was varied in the tests. The IR camera was

positioned 7 feet from the probes. The camera angle,

measured from the direction of the incident wave, was

approximately 20 degrees.

B-Dot, series 300 pjobes were measured. The probes were

aligned parallel to each other, and separated a distance D

from each other. The distance D was also varied in the

tests.

The polarization of the incident wave was vertical; the

wave was normally incident on the probes.

Figure L3 shows the interference pattern generated for

two B-Dot probes in free space, at 10 GHZ, at a spacing of

10 cm, at one orientation, & at one polarization. As shown

in that figure, each probe acts basically as a single dipole

in free space. in figure L7, the probes are moved closer

together (5 cm spacing). As shown in that figure, the probes

10



are beginning to interact with each other. A standing wave

is beginning to form between the handles of the probes. In

figure Lii, the probes are moved very close to each other (1

cm spacing). Now, the probes interact with each other and

the incident wave and significantly perturb the incident

field. Strong interference & mutual coupling occurs between

the probes at this spacing.

Other frequencies and configurations have been tested. A

complete summary of all the test data is presented in the

Appendices.

As shown in those figures, the probe interacts with the

incident wave & significantly perturbs the incident field.

Strong interference & mutual coupling occurs between the

probes.

IV. Conclusions

As shown in the Appendices A through L, the B-Dot probe

interacts with the incident wave and significantly perturbs

the incident field. Additional measurements need to be

performed to determine the magnitude of the perturbation and

the consequences of the interaction on the measurement



accuracy of the B-Dot probe.
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f Figure A-i

PADC PROB3E STUDY
FREE FIELD CONFIGURATION
DETAILED TOP VIEW OF SET UP

450 Carbon Screen

C~i

-4e-

0 Horn

0l

IR Camera
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Figure A-2
Shot Number : 1000

Time of Recording 1-10-1989 , 13:23

Frequency : 4 x 10" Hz

Thermal Range 5

Thermal Level : 56

Ambient Temperature : 29.00-C

Power Level : 33 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : kr4gn.raw

Comment3

Free field data. No probe present.
Horn to screen distance is 24in. Camera to screen dist. Is 110in at 45 deg
Using the zoom lens.
Note: source is producing a harmonic at 6.3GMz. See no problem at this time

5 kXn l.Di vgp
a ottr

."Esc" to cotiLiine i

"C" rfor !1rid oi/or

S i 10@0

1-10-1939 , 13:23

iT*3 r •. Icyw." 5G

28.80 d.er r'ý c

;Powr level: 33.808 ,':,:0 lo............1 I l.s : LW 7 des

Free field data. No probe present..
Horn to screen distance Is 241n. Camera to screen dist. is 11lin at 45 deg
Using tin zoom lens.
Note: source is producing a harmonic at 6.3GHz. See no problem at this time
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Figure A-3

Shot Number : 1001

Time of Recording : 1-10-1989 , 13:42

Frequency : 5 x 106 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 44 E 0

IR Camera Lens : Long Wave. f/1.8. 7"

Name of Stored Oata File i krSgn.raw

Comments

Frio field data. No probe present.
Horn to screen distance is 241n. Camera to screen dist. is 110in at 45 deg
Using the zoom lens.
Note: sourc3 'is producing a harmonic at 4.3GHz. See no problem at this tiine

5 XkIFEL)9Avgpr

"F_•c" to coiiLiine

g" fror grid oii/of

11001

1-10-1939 13:42
5 E 9

Jberma1 :~r 5
JI-r•a..l le';el: 56

20.80 ec-rsC
Pouer level : 44.08 din

" - 11 len3 : L[ 7 deg

Free field data. No probe present.!

Horn to screen distance is 241n. Camera to screen dist. Is 11Bin at 45 deg
Using the zoom Ions.

Note: source is producing a harmonic at 4.3GI1z. See no problem at this time

18



Figure A-4
Shot Number : 1002

Time of Recording 1-10-1989 , 13:44

Frequency : 6 x 10* Hz

Thermal Range .

Thermal Level 56

Ambient Temper-ature 28.00-C
Power Level : 37 E 0

IR Camera Lens : Long Wave. f/1.3, 7'

Name of Stored Data File : krg6gn.raw

Comments

Free field data. No probe present.
Horn to screen distance is 24in. Camera to screen dist. is 110in at 45 dea
Using the z9om lens.
-Note: source is prcducin, a harmonic at 5.3GHz. See no problem at this& -•.,-

5 .. Avgp
¶ 8 ofr

I nc" to co,,htiol

119" for ri ia ,/offj

- i,::.'.rreIl, Cre!,'.. 01

r"'- r',-.r % 10H 2

1-18-1989 , 13:44
Elr�. .-�z :~ .. : 6 E 9 .

T r•i e I r

28.00 dearces C
P 1nc-er level : 37. 0 9 !•.

0 ... . . . .. . . .. -l'' .I ,- . . .. lI , i ,. : LN 7 deg

Free field data. No probe present.
Horn to screen distance is 24in. Camera to screen dist. is 118in at 45 deg
Using the zoom lens.
Note: source Is producing a harmonic at 5.30Hz. See no probleM at this time

19



Figure A-5
Shot Number 1003

Time of Recording 1-10-1989 , 13:52

"Frequency : 7 x 10* Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00-C

Power Level : 40 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File : kr7gn.raw

Comments

Free field data'. No probe present.
Horn to screen distance is 241n. Camera to screen dist. is 110in at 45 de-

Using the zoom lens.
Nota: source i3 producing a harmonic at 6.3GHz. See no problem at this timT

S1 HnEI kLLDJ 9 Avg Upti

a- off
• " "Esc" to conL; huo

for grid on/off

C :,rren:. fr,-.c : 81

-, ... , n! .. .bo 1003

* Tr.' nr r•-., •:
1-10 1989 , 13:52

.Frc:m,•;c.= 7 E 9 -

eJ . .•.a l rl.-. : 5

28.00 d. s

tP=.'-er level 40.88 .. :-
. .... ,, . .... iAR, lens LW 7 deg

Free field data. Ho probe present.
Horn to screen distance is 241n. Camera to screen dist. is illin at 45 deg
Using the zoom lens.
Hote: source is producing a haronic at 6.3G1lz. See no problem at this time
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Figure A-6
Shot Number : 1004

( Time of Reccrding 1-10-1999 , 13:55

Frequency : S x 10* Hr-

Thermal Range : 5

Thermal Level : 54

Ambient Temperature : 28.00-C

Power Level : 15 E 0

IR Camera Lens : Long Wave, f/1.8. 7"

Name of Stored Data File : kr8gn.raw

Comments

Free field data. No prose prient.
Horn to screen distance Is 241n. Camera to screen dist. is 110in at 45 deac
Using the zoom lens.
Note: source is producing a harmonic at 6.3.7,and 8.3GHz.:See no problem.

5. a, kkLE. - v Orp.

"Esc" Lo couLinitc
"9" fnr grid on/off

r r

"Z .... . r 100

S1-10 199 , 13:55
F r , _ "p 8 E 9
Ti,.r ,. I r•..': " 5
* T r,•.i~f~ 1i,.'•' : 5.!

Po=.r •'•l : 15.0]0 4d:;;
0.........................- • , -• Ij lIl-.n,,: L4 7 deg

Free field data. No probe present,..
Horn to screen distance is Z4in. CaI~era to screen dist.. is 11Din at. 45 dogUsing the ZOO lens.

Note: source Is producing a harmonic at 6.3,7,and 8.3GHz. See no problem.
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APPENDIX B

I Ambient Free Space

Single Probe Reference Fields

(8 to 18 GHz)
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Figure B-1

RADC PROBE STUDY
FREE FIELD CONFIGURATION
DETAILED TOP VIEW OF SET UP

200 Carbon Screen

7B7 Horn

IR Camera
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Figure B-2
Shot Number : 3007(
Time of Recording 2- 9-1989 , 15: 0

Frequency : S x 101 Hz

Thermal Range : 5

Thermal Level 55

Ambient Temperature : 28.00-C

Power Level : 492 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Oata File : kr8g2n.raw

Comments

No probe present.
Horn to screen distancs is 23 inches and camera to screen distance-is 79.5
Camera angle is apprcximaraly 20 degrees.
E polarized.

1 k ARE . I ELD 9 Avg o pt

"Esc" to continue

g' for grid on/off

":rrevl f'iI : 8:

vj,' I er 3887iTire of ••

2- 9-1989 , 15:8
F r epe'nc : 8 E 9
Ther .1 r . " 5
-perm i level: 55

28.88 deurees C
PPower level : 49.28 dP,

,i leis : LW 7 deg

Ho probe present.
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.

Camera angle is approximately 28 degrees.
E polarized.
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F'~r B-3
Shot Number : 3008

Time of Recording 2- 9-1989 , 15: 3

Frequency : 9 x 10' Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00"C

Power Level : 19 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File kr9gn.raw

Comments

No probe present.
Horn to scraen diV.3ncm3 S 23 itnches and camera to screen distance is 7 1 ,n

Camer.a .3ngle is aDorcximacely 20 degreees.
E polarized.

YElD.U U Avg UpLt
- 8 off I5 0

"Esc" to continue"lg" for grid on/off£

iCurrent frame : 1:
[Current field "81

bShot number : 3888
'Time of recording

2- 9-1989 , 15: 3
'Frequencqj 9 E 9 z
nTnermal range " 5
Tbormal level" 54

:'Amblent temperature
28.88 degrees C

: Power level : 49.88 dBm
0 1, J.. . . . ; . . . ., ,I R l e n s : L 14 ? d e g

Fa probe present.
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.
Camera angle is approximaLelg 20 degrees.
E polarized.
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Figure B-4
Shot Number :3009

Time of Recording :2- 9-1989 *15: 6

Frequency :.10 x 10' Hz

Thermal Range 2

Thermal Level S:i5

Ambient Temperature 28.00'C

Power Level : 49 E 0

IR Camera Lens : Long Wave. f/1.8, 7-

Name of Stored Data File :krl~gn.raw

Comments

No probe present.
Horn to scraen distanc2 is 243 inches and camera to screen distance is 79.5 in
Camera angle Is approximately 2 0 degraees.
E polarized.

8 off

Cu rrent f~-' I

Zr, Ash~uer 3009

2- 9-1989 ,Is1: 6

800degrer.3a C,
-0 Powe~r level :49.08 d .

I r len, : LM 7 deg

No prohe present..
Horn to screen distance is 23 inches aiid camera to screen distance is 79.5 in.
Camera angle Is approxirmatelij 28 degrees.
E polarized.
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Figure B-5
Shot Number :3010

Time of Recording 2- 9-1989 ,15: g

Frequency :11 x 10t' Hz

Thermal Range :5

Thermal Level :52

Ambient Temperature :28.00'C

Power Level :49 E 0

IR Camera Lens : Long Wave, f/1.8, 7

Name of Stored. Data File kr11g.raw

Comments

No probe present.
Horn to screen distanta is 23 inches and camera to screen distanca is 72.5 iA
Camera angle is apprOxKiMately-420 degrees.
E polari:sd.

k HAM It k LD vg p.
8of

- - ~ ::.ir '1010

20 88 tFeur.-Lure
290 C'rIul 984

. . . . ... ll' i n L14 7 deg

Nfo probe present.
Horn to screen distance Is 23 Inches and camera to screen distance is 79.5 In.
Camera angle Is approxl~iatehlg 28 degrees.
E polarized.
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Figure B-6
Shot Number 3011

Time of Recording 2- 9-1989 , 15:12

Frequency : 12 x 10' Hz

Thermal Range : 5

Thermal Level : 52

Ambient Temperature 28.00-C

Power Level : 4g E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : krl2gn.raw

Comments

No. probe present.
Horn to screen dist3nce is 23 inches and camera to screen distance is 79.5 i41
Camera angle is apprc:<i.'nately 20 degrees.
E polarized.

4 FIELD A Avg

S I"Ec" to c nli,, olf"• or grid! on/off

2- 9-1989 15:12

. .12Z 9 :

P~.~'rjr-v I 49.800dj
0 •, . .. .. . . . .. . . . . . i, lens L4 7 deg

No probe present. ,
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.
Camera angle Is approximately 28 degrees.

E polarized.
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lure' B-7
Iot Number : 3012

Time of Recording 2- g-igag , 15:14

Frequency : 13 x 100 Hz

Thermal Range : 5

Thermal Level 54

Ambient Temperature 28.00"C

Power Level : 47 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File krl3gn.raw

Comments

No probe present.
Horn to screen distance is 23. inches and came!-'*-- screen ,:istance is 79.5 in
Camera angle is approximately 20 degrees.
E polariz-d.

Esc" to con.Litie;; "g" for grid on/off

p a • ~ n l-rren. f.2i 0!,

7r3012

2- 9-1989 1S: 14

Fr .? 13 E 9

'rm i m u- r. eI •• : ... •,le;'l :54

-IE e-n LW 7 deg

Ho probe present.
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.
Camera angle is approximatelg 20 degrees,
E polarized.
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BIure B-8

hot Number : 3013

Time of Recording : 2- 9-1989 , 15:16

Frequency : 14 x 101 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00-C

Power Level : 47 E 0

IR Camera Lens : Long Wave, f/1..8, 7"

Name of Stored Data File : kr14gn.raw

Comments

No probe present.
Horn to scr-een distance is 23 inches and. camera to screen distance is 79.5

Camera ar,.:le is approximately 20 degrees.
-E polarized.

.
0.

S..... ~iA]i• I *I•LBi U Avg upt. Bo£

"Ezc' Lo coiiLinuc
"for grid on/oNf

2 2- 9-1909 , 15:1G
E Fre:~ 14 9

4- 0.

LW4 7 deg

lb probe.epresent..
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.
Camera angle is approximaLe1g 28 degrees.
E polarized.
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APPENDIX C

Ambient Frei Space

Two Probe Reference Fields

(4 to 3 Gilz)
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Figure C-1

RADC PROBE STUDY
FREE FIELD CONFIGURATION
DETAILED TOP VIEW OF SET UP

/450 Carbon Screen

CN

7~7 Horn

~IR Camera

CONFIGURATIONS A, B, and C

i



Figure C-2
Shot Number : 1025

Time of Recording : 1-10-1939 , 17:30

Frequency 4 x 10"' Hz

Thermal Range : 5

Thermal Level : 55

Ambient Temperature : 28.00'C

Power Level : 30 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File :-r4g2n.raw

Comments

No probes present. Free field data for configurations a-c
Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 d._g.
Using the zoom lans.

I1~ kIU.D Avg p.S.a off

""c°Ln coiiLiott

, ("1" t'nr .qrid (ii/ofr

1).: r n;• r 1':(,'

T Z-. r i . t 1 '? 1 56

" :A-•, n!. 0 .0 ,det r.e!.? e C

Pr-ower level : 30.00 j.•.+,
__ •ý[R, lei-is : L;47 deg

No probes present. Free field data for configurations a-c
Horn to screen distance Is 22 in. Camera to screen dist. is ll0in at 45 deg.
Using the Zoom Ions.
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Figure C-3
Shot Number t 1026

Time of Recording 1-10-1989 , 17:33

Frequency : 5 x 101 Hz

Thermal Range : 5

Thermal Level : 55

Ambient Temperature : 28.00-C

Power Level : 40 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Oata File : r5g2n.raw

Comments

No probes present. Fres field data for configurations a-c
Horn to screen distance is 22 in. Camera to screen dist. is 110in at d5 ds_;.
Using the zoom lens.

: -.- •:I .e ofr

HAM 1: 11 EL)a 0v
""-18-199 Lo co17:

.. 9

.- T . ... i a r •
T r ti . 56
28.00 ec-rcz•s C

8Poser level : 40.00 0 .-:I, R Ials1 : L14 7 deg'

Ho probes present. Free field data for configurations a-c
Horn to screen distance is 22 in. Camera to screen dist. is 1101n at 45 deg. £

Using the zoom lens.
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Figure C-4
Shot Number : 1027

Time of Recording : 1-10-1989 , 17:35

Frequency : 6 x 101 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature : 28.00-C

Power Level : 30 E 0

IR Camera Lens : Long Wave, f/l.8, 7"

Name of Stored Data File : r6g2n.raw

"Comments

No probes present. Free field data for configurations a-c

Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 dc.

Using the zoom lens.

FRA 5 kIL vg Up
I 0 offr

"Esc" to conLinue

"9" f'or grid on/of'

•.::ii• ! , ; 0.;. .

0!027

S1-10-1989 ,17:35
•rr~i-e,•• :6 -_ 9 i

A :' a i r a..

- 28.88 .zres C

Tower level 38.89 00
S.....IR lae. LW 7 deg

Ho probes present. Free field data for configurations a-c
"Horn to screen distance is 22 in. Camera to screen dist. is 118in at. 45 deg.
Using the zoo" lens.
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Figure C-5

Shot Number : 1028

Time of Recording 1-10-1989 , 17:36

Frequency : 7 x 101 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00'C

Power Level : 30 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File r7g2n.raw

Comments

No probes present. Free field data for configurations a-c
Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 deg.
Using the zoom lan3.

""4 off I

"Esc to coiiLinueg".For grid Oil/Orr

T i.

1-1-1909 ,17:3G

i 230 rn 67 r"e :

Power level : 30.08 '

. ...... . .rIR . !is : LW 7 deg

No probes present. Free field data for configurations a-c
Horn to screen distance is 22 In. Canera to screen disL. Is 118in at 45 deg.
Usin tihe zoon lens.
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Figure C-6
Shot Number :10212

Time of R@Cjrd'rng 1-10-1999 17:38

Frequency : 8 x 10' Hz

Thernal Pangst :

Thgrmeia Level :5

Amb4ent Temaeratuire :28.00-C

Power Level :. 71 E

IP Camera Loe', Long Wave. 1/1.8, 7'

Name o' St!ored Uata File : rlt2n~raw

Comments

Noj protes oresert. Pree #ie½ý dita fcr cznfiguracicnis a-c
Horn %o sc:reen distanca is 22 in. Camera to screen dist. Is il0in at AS dz.?-
U~sing th3 ::,CM 1.13

5.L"Est" to cantL iitine

mt H~' for cl.0 i

0 -r. IPHis LW4 7 dc'j

Ve proobes pressnt. Frer fieled da- t for configurations a-c

Horn to screen distance is ZZ tin. Camera to screen dist. is Il0in at 45 des.

*USin7 001e zoom lens.
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APPENDIX D

DATA: Single Probe

(1 to 4 GHz)
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Figure D-1

RADC PROBE STUDY
SINGLE PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

450 
Corbon Screen

/45 0B-dol. 309 probe

/

C r 
H o rn

3Comer9
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Figure D-2
Shot Number : 2-016

Time of Pacc~r :.- 1-11-1989 16.51

F'requency : 1 x 100 Hz

Thermal Range :5

Thermal Level : 54

Ambient Tempsra~ur-e :28.00-C

Power Level : 41 E 0

IR Camer~a Lens :Long Wave, f/1.8, 7'

Name of Stared Data File : ki~a

Com.ments:

I E dot probe 309 in can-.:- 'scen
H-w.n to scr-een dist~e.-s ýs 22in. Camer-a to screen dist. is 110in. a-, 45 deq-.
Using zoom lens.

-EA'1 111 24f -LU v

1 1

r r.....

I 1B dot. prohe 309 in ceniter oT screen.
M orn to screen distance is 2Ziri. Camera to screen c'ist is 110in at. 45 ceeg
Usingj zoom~ lens.
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Figure D-3

5hot Number : 2017

Time of Pecording 1-11-1989 , 16:53

Frequency : 1.5 x 10' H:

Thermal R~ange 5

Thermal Lqvel :54

Ambient Temrperature : 28.00"C

Power Level : 44 E 0

IR Camera Lens : Long Wave, f/1.8, 7-

Name of Stored Data File : krlg.raw

Comments :

1 9 d-rt nro'oe 309 in can:er ,.%f screen.
Horn, to screen &s:-'ce is 22i., Camera to s:rsen cic;t. is 110in. at :5 dsc.

Using z=cm lens.

"r' fr grid oil/off

B i;-- . •-- 1.5 ... .

5-•;:r•-; ; --: : 54

ZS.~-t 8000=-•

"__-_--_-__•___-____:_LP ? deUj

I B dot probe 389 in center of screen.
Horn to screen disLanca is Z2in. Camera to screen dist. is 1101n. at 45 deg.

Using zoem lens.
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Figure D-4
Shoe Number : 2018

Time of Re:zrding : 1-11-1989 , 15:55

Frequency : 2 x 10' Hz

Thermal Range : 5

Thermal Level : 54

Ambient Tempe-l;ture : 28.00-C

Power Level : 43 E 0

IR Camera Lens - Long Wave, f/1.8, 7r

Name of Stored ,azý File : kr2g.raw

Comments :

1 e dot p-obe 309 in cen-.z-- 0s: s-raen.
Horn tz screen distance 's 22in- Camera tD screen dist. is ilOin. at 43 deT.

U3ing zoom lens.

1kdU1 8 IoL g.g Ut I

"Ese" to conL 7ti 2

"o for grid on/oaf

- Li

9,.
' V':r ! 1e . 00 F-

. . . . . . .. . . . . . . . . . . .

I I B dot probe 309 in center of screen.
Horn to screen distance is ZZin. Camera to screen dist. is l10in. at 45 deg.

Using zoos lens.
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Figure D-S
Shot Number : 201g

Time of Recordi.,g 1-11-1939 17: 3

Frequency : 3 x 10, Hz

Thermal Range 5

Th erinal Level 54

Ambient Tempera:ure : 29.00C

Power Level : 40 E 0

IR Camera Lens : Long Wave, f/I., 7"

Name of Stored Data File : kr3g.raw

Comments

1 9 dot prc':,z 309 in cs--.:n- cF sc,-a-n.

Horn to sc-ean cisi-.nce is 22in_ Camera to screen dist. is 110in. at 4'-: d•c.

tLring =:zcm ler's.

"Ecc" to coi. tittue
" f lor .rrid oid/o~f

-1: 3

5'

- '-- -- i, -: LW 7 deg

1 B dot probe 389 in center of screen.
Horn to screen distance is 22in. Camer'a to screen dist. is lI1in. at 45 deg.

Using zoom lens,
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Figure D-6
Shoe Numb~er :2020

Time of Racording 11-99,17: 5

Frequency :4 x 10' Hz

Thermal Range 5

Thermal Level 5.1

Amabient Temzonrature 29.00-C

Power Level :29 E 0

rP Camera Lens :Long Wave, 1`11.8. 7-

Name of Stored Data File :krdg2.raw

Comments

1 6 dot P'-cbe 302 in ce-zqr of sc~reeLn-
Horn to szreen distance is 221n- Camera to zcre-en dist. iz li0in. at a5 c-c.

Using =Camles

711-rw~r hEMuAg UpL~

-AM - It Lt'YU ;I A

TT i-Pof i-7 C

Fr-,r le-l 2 9. 08
a 1L .le .. H ,ns :LW 7degc

I I. t dot pronie 389 in cc tier or screen.

Horn to screen distance is Z2in. Camera to screen dist, is 11Gmn at 45 deg.

iUsing zoom lonls.
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APPENDIX E

DATA: Single Probe

(4 to 8 GHz)
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Figure E-I

RADC PROBE STUDY
SINGLE PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

IL

Carbon Screen

--dol. 309 prube

GR Romera
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Figure E-2
Shot Nurmber : ICOS

Tiene of Recording : 1-10-1939 12:53

Frtquency , 4 x 10 Hz

Thermal Range (25

"-rmal Level 54

Ampient Tamop tutre : 28.00-C

rower Level : 34 E 0

IR Camera Lenz : L.ng Wave. f/1.S. 7"

Name of Stored 0ata File : kr4a.raw

Comments

3 dot ;robe 303 crasen: in the c-ný.er of screen
Horn := sc-en disat3n-. is 24 in. Camera to screen dist. is 110in at d5 da.o

Urng Z!-e ":.om lens.
NPtq:--urce is producir(ý. ý.arrncrnics at 7..a3nd Sc- sae no oroblem at t'n4

time.

- 1 t~H1 ~tILLB U Avg -UPt1M 8 off

"Ecc" Lo coiLhitte

for grid nu/onf

1- 8- 9, LiZ:5

4 E 9
L .- r,,. -,, -

_ --sr Ie-' : 34. 00 .:>
0; -u L14 7 6eg

D dot probe 389 present in the center of screen

Horn to screen distance is 24 in. Camera to screen dist. Is l10in at 45 deg.
Using the zoom lens.
Hote:Source Is producing harmonics at 7.3and 8ghz, see no problem at this

time.
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Figure E-3

ý-V-C Number'

Tl'me of Pecor'ling I-IC-1939 ,13: 0

Fr-juency : x 10' Hz

lh.Žrm~1 Rar~gqe S

Th--3:mal Level 5

Ambient Tenci-a:ure :28.00-C

P,3yw-r Level S 0

IR C-3meta 1-23 :Long Wave. f/I .3.

Narne of S-r~ed Cat File - kr-g.ra3j

C-.Mmnens:3

E dc'- 209 ~ crs -- ' -,-e z:,ntar c~f s:-een

. r H izý R i I ELU 4 tivq UPt

1:0 off

LEc o cui~tiiiuc
'jfr qir i'rd

510C

Horn to screen distance is 24 iii. Camera to s ire dist. is 110iri at 45 deg.

dotinprohe 3oom lrent. i iectro c-e

NIot 'Sottrce is producinU hiarm~onics at 7. 3aild 8ghz. see no probiom at this
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Figure E-4

S:h 0t Jum.b:e r- 0

Time C- c~~; 11-9S.13:11

rr~usr~c~y : 5 10' H:

T.'rierma P~aný-e :5

Thermal1 Level 4

Am'--enz : 29.c'3-C

PLIw e r La % 9 : 3~ E 0

I R C 3 -rer a L ran Lrn g Wm ve. f/iA 7

Name of Store--' Da File:;r½ ~ a,

Comments

S dot :.rzbe 2'-?crz- 4: -h! czn~tar C' s:rgerHornr to sceear, cr1szmn: is 24 in~. Cami-ra t; scr-een dit is 10in at 45 ý-:e
N~q:t:;~ ýrndu:--; :ro-ýtaic3 al:- 3,ý.z, see! no pr-obiem at. this
t inv-*

off!

r lr;r:: On/off

LI

6E9>

311

Dl dot prnbe 309 prrseiA ill thr! Celtel' Of' nreenHorn to screen distance is 21 in. Catm!r'a to screen dist. is !l0in at 45 Ckeg.

Kcte:Sorceis roitcin hamoncs t 4
3

g117. see no problem at this
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Figure E.-5

Ehot Numlber :100S

Time of Pec~ir-df.g :1-10-1989 ,13:13

reau2F'cy : 7 x101 Hz

Thermal Range -5

Thermal Level :541

Ambient Temp~nra't.rL- 23.00-C

Co~er Lesv'2: 37 E 0

IQ Ca~mera~ Lens : Lcngq Wave, f/I .S.

Name of St~red Data File : k~~a

S dot :-rQbe 7-09 Dr9SV-t ý this cantar- cf SQe

Horn -- s.:reend's!: is 1.4 in. Camie-a zc sc-se.-i dist. is 11-Din at 0-5 .

:Note:SoUr=S is Pcc~wc~n harrmcnics at FK 24'.n: zz no problem At this

time.

.~~:~ ~ t .r ." .2 ..... ...

~~fo -U1 j I - I 51,o

8 00 41009

I IA'17 S W 7

IP dot, probe '399 present In tlie center of screen
IHorn to screen distance is Z4 in. Cviera to screen dist. is 110in at 45 dog.
U1sing tbe zocAi Ions.
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Figure E-6

3hot Number : i309

Time of Reqcrd'ng : 1-10-1989 13:16

Frequency : 3 x 101 H:

Thermal Range : 5

Thermal Level 54

Ambient Temoera:ure : 28.00'C

Power Level : 20 E 0

IR Camera Lens : Long Wave, f/I.B. 7"

Name of Stored Oaca File : kr8g.raw

Comments

8 dot probe 309 pres.?-",, the center of screen
Horn to screen distarcs `3 24 in. Camera to screen dist. is 10in at 45 dec.
Using the zoom lens.
Not.:Sourc.:ý is produc"-.: -.armcnics at 6.3 and 7.3ghz. see no problem at t.h.

time.

. . . . RAMI a •I-TLV a Avg p'

"Esc" to coilL inuc

"9" for gritd o/n/r

1-10-193l9 13:16

hr.Tr rm : 5

28.0 e.'2B.~~~40 000,,'.•

I : -•" I_.• - : LW 7 d e g

B dot probe 389 present in the center of screen
Horn to screen distance is 24 in. Camera to screen dist. is l18in at 45 deg.

Using the zoom lens.
Note:Source Is producing harmonics at 6.3 and 7.3ghz, see no problem at this

tIme.
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APPENDIX F

DATA: Single Probe

(8 to 14 Ghiz)
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Figure F-I

RADC PROBE STUDY
SINGLE PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

/ 200 6-dot. 300 series Coa on Screen
probe

CN

/

Horn

6 0 IR Car-era
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Figure F-2

Shot Number : 3000

Time of Recording : 2- 9-1989 * 12:25

Frequency : 8 x 10 Hz

Thermal Range : 5

Thermal Level : 53

Ambient Temperature : 28.00C

Power Level : 49 E 0

IR Camera *Lens : Long Wave, f/1.8, 7'

Name of Stored Data File: krSg2.raw

Comments

Singla probe 300 sa"-a 3-oat in center of 3craen.
Hqrn to screen distance is 23 inches and camera to screen distance is 7S.5
Camera'angle is appro:<xiataly 20 degrees.
E polarized.

I5

4 tUU 4 vgp

S" IEsc" to con ititue

g1"9.for grid oi/orr

3000

2 9-1909 , 12:25!Freg,,rnc:, : 0 E 9 ;"
mmm-.n Thert'I•] r.'r':,-. 5

!:Iherr l leve l :4 53
"" 28. 88 ..re... C

Single probe 300 series B-Dot in center of screen.
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in.
Camera angle is approxiateig 28 degrees.
E polarized.
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Figure F-3
'Shot Number : 3001

Time of Recording 2- 9-1989 , 14: 1

Frequency : 9 x 100 Hz

Thermal Range : 5

Thermal Level : 52

Ambient Temperature 28.00-C

Power Level : 50 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File : kr9g.raw

Comments

Single probe 300 series S-Dot in center of screen.
Horn to screen distanca is 23 inches and camera to screen distance is 79.5 ir

"*Camera angle is approximately :0 degrees.
E polarized.

5 . M L vg Vp
i8 e offSI"~Esc" to continue

41g" for g•rid on/eoff

ICurrrn'. fr.':*, : I

Ci ,f vre,:c.~ ....T imc. • 8

2- 9-1989, 14: 1
9 r, 9 1

T'J,;rr-.,l l. ve : 52
¢:A mbie n'= . :9 e a .r

28.08 de.,rrekes C
:Pouer level : 50.08 de+

8 It Il en; : L4 7 deg

Single probe 388 series B-Dot in center of screen.Horn to screen distance is 23 inchmes and camera to screen distance is 79.5 in.
Camera angle is approximatelg 20 degrees.
E polar-ized.1
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Figure F-4
Shot Number : 3002

Time of Recording 2 9-1939 , 14: 4

Frequency : 10 x 10' Hz

Thermal Range : 5

Thermal Level : 52

Ambient Temperature 28.00-C

Power Level : 47 E 0

IR Camera Lens : Long Wave, f/1.8, 7-

Name of Stored Data File : krIOg.raw

Comments3

Single n rtobv 300 series B-Oot in center of screen.

Horn to screen distant1 is 23 inchas and camera to screen-distance is 79.5
Camera ang1a is aoproxlmately 20 degrees.
E Polarized.

5,M 9kL1 Avg Up

"Esc" to col)Lin'e
g" for grid o r/orf

{f::•'~ L •iel..-'.: O

I,'

3007"~ Ti,¶• hi n .• •.•;,

2- 9-1989 , 1t: 4
10 E 9

l'{-r ,•. l•'o : 52

" ! 20.0 O ip d ,r..c•. •

PF-,'cr l .i : 47.00 ,,;
.. .. ... .R ie;;; : L' 7 deg

Single probe 388 series B-Dot in center of screen.
Horn to screen distance is 23 Inches and camera to screen distance is 79.5 in.
Camera angle Is approximatelg 28 degrees.
E polarized.
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0:54 Figure F-5

Frequency :11 xc 10w' Hz

Thermal Range S

Thermal Level 52

Ambient Temperature :27.00-C

Power Level :496 E -1

tR Camera Lens : Long Wave. f.11.8. 7"

Name of Stored Data File : kr11g-raw

* Comments

Single probe 300 series S-dot in center of screen.
Horn to screen distance is 23 In. and camera to screen distance is 79.5 in.
Camera angle is approximately 20 degrees.
E-polarized.

q" fo gri n/Or

~ 52

- ~27.00~
;P%- - level 49. 0 .z:

. .. . . . lpI'-;i : L14 7 dog

Single prole 388 series B-dot in center of screen.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.
Camera angle is approximate1g 28 degrees.
E-polarized.
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Figure F-6

Shoe Number : 3004

Time of Recording : 2- 9-1989 , 14:43

Frequency : 12 x 10 Hz

Thermal Range : 10

Thermal Level : 58

Ambient Tempera.týre 29.00-C

Power Level : 52 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File : krl2g.raw

Comments

Single probe 300 sar'&$ B-Oat in center of screen.
Horn to screen distance is 23 inches and camera to screen distance is 79.5

Camera angle is ,3oOr -]--y 20 degrees.
E polarized.

18~~ ~ ~ ________________
-F fi i,::D

"Esc" to coi.Lnimc

"g" for grill o.t/orr

............................•..-.•÷ j'2'0 :1

ow•., ••:m. ' 1 00,4

2- 9-1909 , 14:43
F r c12 E 9 "z

iT er'i v.l lra'.i : 5

A i 28.c8 d.r--?rer C
j~~o~er le 0 a 528 dC ,

8 • -. le• : LW 7 deg

Single probe 3M series B-De 5 in center of screen.
Horn to screen distance Is 23 incfws and camera to screen distance is 79.5 in.
Camara angle Is approxinatelg 213 degrees.
E polarized.
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Figure F-7

Shot Number 3005

Time of RecordIng 2- 9-1g89 0 14:46

Frequency 13 x 10 Hz

Thermal Range : 10

"Thermal Level : 58

Ambient Temperature 28.00"C

Power Level : 50 E 0

IR Camera Lens : Long Wave, f/1.8. 7"

Name of Stored Data File : krl3g.raw

Comments

Single probe 300 sarims 9-Dot in canter of screen.
Horn to screen distance is 23 inches and camera to screen distance is 79.5 i-
Camera angle is approximately 20 degrees.
E polarized.

kX~ X 9 tlELD D vg UpL. 8 oftEs"to oo,,Li,,,,o
ror grid on/oFr

- '.,, * :3005

2- 9-1909 , 1,:46
F 13 E 9 N,,
Tt, r... ra..r 10

Prc, I'r l i 50.00 e.r.

8 :11. le;n : LM 7 devJ

Single probe 388 series B-Dot in center of screen.
Horn to screen distance is 23 inches and camera to screen distance is 79.5 in. I
Camera angle is approximatelg 20 degrees.
E polarized.
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Figure F-8
.!hot Number 3006

Time of Recording : 2-10-1989 , i6:2

Frequency : 14 x 10l* Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature : 28.00-C

Power Level : 4S E 0

rR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : krl4g$.raw

Comments

Sifmle ;probe 300 saries 3-dot in canter of screen.
Horn to screen distance is 23 in and camira to screen distanca is 79.5 in.
Camera ng1i aprc×.e.ima3.ly 20 degrees.
E-plOtar tz-d.

ips. of offr
"Esc", ., orL contiwte.
9"g fo grid on/Off

10urrent frakme 11l

lCu•rrent. field 8 iý

i $-o ! n,:rbe r : 3086
::ime of recording

2-18-1989 , 16: 2
F}'reuepn9 : 14 E 9 Hz:
Thermal rvkne a

:T: ermi..l level 54

28.B8 degrees C

:P',er level : 46.88 0 .B"
S- ,I lens : LM 7 deg

Single probe 388 series B-dot in center of screen.
1 Horn to screen distance is 23 in and camera to screen distance is 79.5 in.
1 CaMera angle is approxilatelg 28 degrees.

E-polarized.
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APPENDIX C

DATA: Two Probes

(5.75" separation)
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Figure G-I

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
DETAILED TOP VIEW OF SET UP

-- * - ,• .-..--- ,,,,- -i,, -- ,, - - .... .. ,- -- ....

8-dot, 300 series Corbon Screen
•i probes

C4

Horn

<IR Camera

CONFIGURATIONS A, B, and C
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Figure G-2

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
CAMERA VIEW

6-dot. 300 series
probes

_ ri

Distance, D

Carbon Screen

CONFIGURATION C : Dislonce D - 5.75 in.
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Figure G-3

Shot Number 2003

Time of Recording 1-11-1939 , 15:22

Frequency : 1 x 10' Hz

Thermal Range : 2

Thermal Level : 52

Ambient Temperature 28.00-C

Power Level : 40 E 0

IR Camera Lens : Long Wave. f/1.8. 7"

Name of Stored Data File : rlg2oc.raw

Comments

2 8 dot probes 309 and 308 present in center of screen, 5.75in. apart.
Horn t~c screen distar.e is 22in. Camer.a to screen dist. is 110in. at 45 d,_:g.
Using =oom lans.

2 Ip

Sa err

...... . .
"I for e u. d 1:

1-1I-l1989, I1i:?.2

ip 4'%ermp kl l.u : 52

* Z FIr Ie : ' 10.00 ,rres

. . .. .~ 1pns :L14 7 deu

"2 21 dot probes 389 and 388 present in center or screen, 5.75in. apart..
iorn to screen distance is 2Z2n. Camera to screen dist. Is Ilin. at 45 deg.

Using zoom Ions.
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Figure G-4
Shot Number : 2004

Time of Recording 1-11-1989 * 15-24

Frequency : 1.5 x 10 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00-C

Power Level : 43 E 0

IR Camera Lens : Long Wave, f/1.8. 7-

Name of Stored 0ata File : rlSg2pc.raw

Comments

Se dot probes 309 and 308 present in center of screen, 5.75in. apart.
Horn to screen distance is 22in. Camera to screen dist. is 110in. at 45 de-.
Using zoom lens.

5rM-FT L1aAvg Mpj

S"Enc" Lo con~intie

7 5t

0 ~ ~ ~ ~ .'y' .o. . ..... orr W7 e

.......................................................

-.T ,:r,.: r.•:+ "

~fi 20.. •'-'l 1.00 d-'.S-

0 ... . . . . . .7+ F ol 1 de9

2 B dot probes 309 and 308 present in center of screen, 5.75in. apart.
"Horn to screen distance is ZZIn. Canera to screen dist. Is 1lfin. at 45 dog.
Using zoom lens.
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Figure G-5
Shot Number : 2000

Time of Recording 1-11-1989 , 15: 5

Frequency : 2 x 10' Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temcerture : 23.00-C

Power Level : 43 E 0

IR Camera Lqns : Long Wave. f/1.3, 7"

Name of Stored Data File : r2g2pc.raw

Comments

2 8 dot p;-,;s 309 and .'23 re93ant in canter of screen, 5.75in. apart.
Horn to screen distance is 22in. Camera to screen dist. is 110in. at 45 dec.
Using zocm l3,s.

5 kvM4V L %g UP

"Esc" to coLitnue9"*j ror gridl ot/off

-r r:- ~i4 e

Soo .2005TTn

1-11-!989 15: I'

,I1-7 wk 5-,[h lri. t'.: • ,.tW......

23.00 r8 !r.

.. . ..- :- I l LW 7 deu

2 B dot probes 389 and 389 present in center of screen, 5.751n. apart.

Horn to screen distance is 221n. Camera to screen dist. Is 11Bin. at 45 deg.
Using zoom lens.
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Figure G-6

Shot Number 2005

Time of Recording 1-11-1989 , 15:26

Frequency : 2 x 10 Hz

Thermal Range : S

Thermal Level : 54

Ambient Temperature 28.00"C

Power Level : 43 E 0

IR Camera Lens : Long Wave, f/1.8. 7"

Name of Stored Data File : r2g2p2c.raw

Comments

2 8 dot probes 309 and 308 present in center of screen, 5.75in. apart.
Horn to screen disar=:. is 22in. Camera to screen dist. is 110in. at 45 dea.
Using zoom lens.

LL5 Avg
8 off

"E c" to coiiLiintn

1-11-190, , 15: 5

:Fr'-i:=• c- :" E 9 N7.FT : J..;,.:• r i. : 5V 9

- £3 .80 jr! C
-Fwe rr lkve 1 43.00 eft,

. ... .. .. .. . AR I i s : L4 7 deg
2 B dot probes 389 and 388 present. in center or screen, 5.75in, apart.

Hnrn to screen distance is 22in. Camera to screen dist. Is 11in. at 45 deg.
"Using zosM lens.
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Figure G-7
Shot Number : 2001

Time of Recording : 1-11-1989 , 15:10

Freauency : 3 x 101 Hz

Thermal Range S

Thermal Level : 54

Ambient Temceratur-e : 28.00-C

Power Level : 39 E 0

IR Camera Lens : Long Wave, f/1.8. 7'

Name of Stored Data File : r3g2pc.raw

Comments

2 8 dot probes 309 and 308 present in c3nter of screen. 5.75in. apart.
Horn to screern dista-nce is 221n. Camera to screen dist. is 110in. at 4S de._.
Using :-cM lens.

"9" fro ur ti ,,/orr

: 1- •-19 3 , 15:10.
5

1• II 1w 3 ttH .

2 B dot probes 309 and 388 present in center of screen, 5.?5in. apart.
Horn to screen distance is 221n. Camera to screen dist. is 1101n. at 45 dot.
Using' zoom long.
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Figure G-8
Shot Number : 1020

Time of Recording 1-10-1989 17:17

Frequency : j x 100 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature : 28.00"C

Power Level : 20 E 0

IR Camera Lens : Long Wave, f/1.8. 7"

Name of Stcred Data File : r4g2pc.raw

Comments

2 8 dot probes 309 and 308 present in the center of screen. S.75in apart.
Horn to,s:•reen distana is 22 in. Camera to screen dist. is 110in at £5 d4 .
Using the zoom lens.

"E-c" Z to cont~inue

g" for grid on/ofj

L~ rt 1020
iTi;.,' oP rr .. '-.i,:

1-10-1909 ,17:17
Frcr.'nccz: '1 E 9 1
T ,cr•,.. ri;I.e 5

r le'! : 56

0 oc leve? 20.00 dFr
AR lenls : L14 7 deg

2 B dot probes 309 and 388 present in the center or screen. 5 .75in apart.
Horn to screen distance is 22 In. Camera to screen dist. is li8n at p5 deg.
Using the zoom lens.
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Figure G-9
Shot Number 1021

Time of Recording : 1-10-1989 , 17:19

Frequency : 5 x 100 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 40 E 0

IR Camera Lens : Long Wave. f/1.8. 7"

Name of Stored Data File : r5g2pc.raw

Comments*-

2 B dot probes 309 and 3a3 oresent in the center of screen. S.75in apart.
Horn to screen dist.n.:e is 22 in. Camera to screen dist. is 110in at 45 d.=.;.
Using the zoom lens.

0 off

"1 E-c" to conLisiue {-
"g'." fro gqrid o,,/o rr

1021

1-10-1909 , 17:19
5 9 V'.i Thi er.m.i :k 5

:!7h rna levl : 56

"23 0 A•.{;! Le g .-r l--z!

• -[. level 40.00 4L,
.. . .1I .. FI v : LB 7 deg

2 B dot probes 389 and 38 present in Lite center of7 screen. 5.75in apart.Horn to screen distance Is 22 in. Camera to screen dist. Is 110in at 45 deg.
Usingr the zoom lens.
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Figure G-1O

Shot Number : 1022

Time of Recording 1-10-1989 , 17:21

Frequency : 6 x 10-" Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 30 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File r6g2pc.raw

Comment!

2 8 doe probes 309 and 308 present in the center of screen. S.75in apart.
Horn t- screen dist3nmc is 22 in. Camera to screen dist. is 110in at 45 .
Using tha :ocm lens.

5 k M tF L vgp

SJ"E=€"to conl~intte '

6 9~

BAB r 'r .7rd s

-:F~-or lev)el 30.08 c
L'- - •1 ,ens :L .; 7 deg

2 B dot. probes 3819 and 308 present in the center or screen. 5.7Sin apart.
Horn to screen distance is 22 in. Canera to screen diet. is ii.Bln at 45 deg.
Using the zoom lens.

71



Figure G-11
Shot Number :1023

Time of Recording :1-10-1989 *17:23

Frequency : 7 x 101' Hz

Thermal Range :S

Thermal Level :56

Ambient Temperature 29.00-C

Pow.er Level : 30 E 0

IR Camera Lens : Long Wave. f/1.9, 7*

Name of Stared Data File : r7g2p~c.raw

Comments

2 8 dot probes 309 and 308 present in the canter of scrsen. 9.79in apart.
Horn to icreen distance is 22 In. Camera to screen dist. is 110in at 45 deg.
Using the zcom Ions.

5
e rrp

"g'for gridoof

7 E 9 7

Ti 1 56~'b~r

I2 B dot probes 389 and 388 present, In Lite center of screen S.?5jn apart.Horn to screen distance is 22 in. Camera to screen dist. i's 118in at. 45 deg.
using the zoom Ions.
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Figure G-12

Shot Number : 1024

Time of Recording 1-10-1989 , 17:25

Frequency : 8 x 100 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 24 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored- ata File r8g2pc.raw

Comments

2 8 dot probes 309 and 308 present in the center of screen. 5.75in apart.
Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 dsc
Using the zccm lens.

.5 -•• ' l.U6 ViofPt

a off
"Er•c" to contLiiie

"lg ror grid osvor'"

1-10-19C9 17:25
'Frc'::•c 8 r 9 '

11}; .7r .,•, 1 '.? e 1 56

28.08 i!'r'zees C
Pour ir-4, 24.08 d.lDlt

.. ,, . ,*.... I.. I ; LI4 7 deg

2 B dot probes 389 and 383 present in the center of screen. 5.75in apart.
Horn to screen distance is 22 In. Camera to screen dist. Is 1llin at 45 deg.
Using tile zoo" lens.
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APPENDIX H

DATA: Two Probes

(4.75" separation)
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Figure H1-1

f'ADC PROBE STUDY
TWO-PROBE CONFIGURATION
CAMERA VIEW

iorobes

I D'klance,9

"aro Screon

CONIGUATON :Distance 0D 4.75 in

75



Figure H-2
Shot Number : 2006

( Time of Recording 1-11-1989 * 15:48

Frequency 1 x 10* Hz

Thermal Range : 2

Thermal Level : 52

Ambient Temperature 28.00-C

Power Level : 41 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File : rlg2pa.raw

Comments

2 8 dot probes 309. and 308 pres-nt in centar of screen. 4.75in. apart.
Horn to screen distance Is 221n. Camera to screen dist. Is 110i.n at 45 dso.
Using zoem lens.

a off

1 1

"T=c" to corli.ue
"!"" f'r !Irid L ? t ir

::The ..rmal : i+ra ,-;:= : 2

iTi''' I rral r. .evel :

Nw 1 -11.8 80 1-. 3

""0.A . le,,-. ;..LW*7 .. :e :

12 B dot probes 389 and 388 present in center of screen, 4.751n. apart.
Horn to screen distance is 22in. Camera to screen dist. is 1191n. at 45 deg.
Using zoom lens.
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Figure B-3

Shot Number : 2007

Time of Recording : 1-11-1989 , 15:52

Frequency : 1.5 x 100 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00-C

Power Level : 43 E 0

IR Camera Lens : Long Wave., f/1.9. 7"

Name of Sto•red Oata File : rISg2pa.raw

Comments

2 8 dot probes 309 and 3C3 presant in center of screen, 4.751n. apart.
Horn to screen distance is 221n. Camera to screen dist. is 110in. at 45-de_.
Usin;g zom lens.

i 8 off

"" tor grid n.1orr

sr , rr., c i2  : 01

- Amh: en. L P::-. P : 2r r

;-Power level 43.88 B-
8 . .. ..... :11 l e1 : LI4 7 deg

Z B dot probes 389 and 308 present in center or screen. 4.75in. apart.
Horn to screen distance is 22in. Camera to screen dist. is iStin. at 45 der.
Using zoon lens.
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Figure H-4
Shot Number : 2008

Time of Recording : 1-11-1989 , 15:54

Frequency : 2 x 1 0 1 H=

Thermal Range : S

Thermal Level : 54

Ambient Temperature 28.00-C

Power Level ,: 13 E 0

Iq Camera Lens : Long Wave. f/1.8, 7"

Name of Stored Data File : r2g2p2a.raw

Comment3 :

2 8 dot probes 309 and 308 present in center of screen. 4.75in. apart.
Horn to screen distancs is 22in. Camera to screen dist. is 11d0n. at 45 d2;.
Using zoom lens.

FA UL v Up
A a off

~19"g 1fro grid ovn/.

~..~rr~4

*~ rr

1 54

- .- ? r -l 1,p 43.00 d?.. .
9..I L.. 7 de. :

1 2 B dot probes 389 and 303 present in center ot screen, 4 75in. apart.
Horn to screen distance is pr1n. Canera to screen dist. is 111ein. at, 45 dg.
Using zoom lens.
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Figure H-5

Shot Number : 2009

Time of Recording 1-11-1989 , 16: 6

.Frequency: 3 x 100 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperat'ure 2S.00-C

Power Level : 40 E 0

JR Camera Lens Long Wave. f/1.8, 7"

Name of Stored Data File : r3g2pa.raw

Comments

"1 3 dat probes 309 and 338 prasent In canter of screen, 4.75in. apart.
Horn to screen distance Is 221m. Camera to screen dist. is 110in. at 45 deg.
Using zoom lens.

"Esc"' to coiLhitue

g for grid ,otvor

i'f:,rret' I 1i0
i. '- ao rit ,

i$'-*:. ,,:,•: : 2009

3 S. 9
Thir;,,, .rt.it*-- : 5

23.00 r r!,7 -3
ro''•rlev l : 40.00 :L,

'le,,.�w : UI 7 deg

2 B dot ,prons 399 and 308 p 7esent in center of screen, 4.75in. apart.
Hforn to eenm distan/ce is 22in. Camera to screen dist. Is U18in. at 45 degt.

Using Zoe" low&
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Figure H-6

( Shot Number : 2010

Time of Recording 1-11-1989 , 16:12

Frequency £ x 100 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00-C

"Power Level : 39 E 0

IR Camera Lens : Long Wave, f/1.8. 7"

Name of Stored Data File: r4g2p2a.raw

Comments

2 8 dot probes 309 and 1.*3 present in cancer of screen, 4.75in. apart.
Horn to screen distan:-,s - 224n. C.amera to screen dist. is 110in. at 45 des.
Using zoom lens.

5 rp

EI"£c" to co,,Litite
".." for grid ou/off

:- 1 .1Z

1;r r :: r.: :.,V ' 5-1.00

- : 28.- r4 v, 1 9. . 89

- ,- n... .. lv!;' : 39.00 ,:
a :.. . .. .. .. . . .;; l:?i, : LN4 7 deu]

2 B dot probes 389 and 388 present in center of screen, 4.751n. apart..
Horn to screen distance is 221n. Camera to screen dist. is 1101n. at 45 del.
Using zoom lens.
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Figure H-7

Shot Number : '1010

Time of Recording 1-10-1989 , 16:45

Frequency : 4 x 1001 H:

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00"C

Power Level : 2S E 0

rR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : r4g2pa.raw

Comments

2 8 dot probes 309 and 308 present in the center of screen. 4.75in apart.
Horn to screen distance 4s 22 in. Camera to screen dist. is 11im at 45 d'-:.
Using the zoom lens.

"1 'Ese"' to cottLinue
1g"" For grid oii/orr

fl:r~r.......

2'. 00 d, -•r~e_,'r:.. i eve 1 26. 00 er.*i

r . Ieir; :Li "I deg. . . . . . . . . . .. . . .. . . . . : I l l •• : L e

2 B dot probes 309 and 388 present in the center or screen. 4.75in apart.

Horn to screen distance is 22 in. Camera to screen.dist. is 11Din at 45 del.
Using the zoom lens.
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Figure H-8

Shot Number : 1011

Time of RecordIng : 1-10-1989 16:49

Frequency : 5 x 10" Hz

Thermal Range : S

Thermal Level : 56

Ambient Temperature 29.00'C

Power Level : 40 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Oata File : r5g2pa.raw

Comments

2 8 dot probes 309 and 300. present in the canter of screen. 4.75in apart.
Horn to scraen dist3nce 4s 22 in. Camera to screen dist. is 110in at 45 des.
Using the zoom lens.

, rrw a IULD u Avg I
E.-c" Lo colitilite
fi" for grHt! oi/ofr

-rrl. t- : ii

IEI I
F:) wj r.

F.-ct.''+;':' : S E 9 '.

T)e .it.ell : L O. 7 0 des8..... ............. ....... 7 - ,1P [elc: LH ?deg/

2 B dot. probes 389 and 388 present in the center of screen. 4.75zn apart.
Horn to screen distance is 22 in. Camera to screen dist. is 119in at 45 deg.
Using the zoon lens.
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Fiturte 1-9

Shot Number : 1012

Time of Recording : 1-10-1989 , 16:51

-Frequency % 6 x 100 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 29.00-C

Power Level :0 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : r6g2pa.raw

Comments

2 8 dot probes 309 and 308 present in the center of screen. d.751n apar:.
Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 de:.
Using the :ocm l~ens.

8 of

I"M 5 FUL I
F-c" to continue
S"" for Urid oti/off

i • I:.;k.Arren" f,-,.ui,t¢ : 1

1-1 -199 ,16:51

"Fr-:6 E 9 N

;Fo~ ~~er vei : 4O, 00 ,':

',If le.s : LU 7 deg( .

2 B dot probes 309 and 308 present in the center of screen. 4,75in apart.Htorn to screen distance is 22 In. Camera to screen dist. Is 118in at 45 deg.
Using the zoo" long.
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Figure R-10
Shot Number : 1013

Time of Recording 1-10-1989 , 16:53

Frequency : 7 x 10" Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 27 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Oata File: r7g2pa.raw

Comments

2 8 dot probes 309 and 308 present in the center of screen. 4.75in apart.
Horn to screen distanc2 is 22 in. Camera to screen dist. is 110in at 45 ds;.
Using the zoom lens.

S "Ese" Lo c0,,Li,,ue

5I p

S["" fr rid otVoflJl

•bo. ;-s,•- :1913

1-10-1989 , 16:53
7 E 9 !!Z:Thernik~l r.+• : 5

ýT}tmrma.l Ic-'el :56
:: ,bien:. ftem-.ralturt :

20, 0 dc urrc.s C
0Froucr lrevel 27 .0 "0

S. . . . ... .. ..- ". . IP l e -1z : L W 7 d e g .u

2 B dot probes 389 and 388 present in Lhe center of screen. 4.15in apart,.
Horn to screen distance is 22 in. Camera to screen dist. is 118in at 45 deg.
Using the zoom lens.

I8
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FiRure R-1l

Shot Number : 1014

Time of Recording 1-10-1989 , 16:55

Frequency : 8 x 101 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Powe." Level : 24 E 0

IR Camera Lans : Long Wave, f/1.8, 7"

Name of Stored Oata Ffle : rsg2pa.raw

Comments

2 8 dot probes 309 and 308 present in the center of screan. 4.75in apart.
Horn t.o screen dist.ancs is 22 in. Camera to screen dist. is 110in at 45 de-:.
Using the :ocm lans.

Avg p

i:;;rre•! r,-.. O: rr
fo rgi noff

it. , ju... ,

1-10-1909 * 16:55

r r
.r 5 6 _

S... . . . .. . . . .. .. I, L4 . deg

2 B dot probes 389 and 308 present in the center of screen. 4.75in apart. i
Horn to screen distance is 22 in. Canera to screen dist. is 11Dmn at 45 deg.
Using the zoom lens.

85.
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APPENDIX I

DATA: Two Probes

(2.75" separation)
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Figure I-I

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
CAMERA VIEW

8-dot. 300 series
probesr

I N

Distance, 0

Carbon Screen

CONFIGURATION B Distonce D = 2.75 in.
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Figure 1-2

Shot Number ': 2014

Time of Recording 1-11-1989 , 16:44

Frequency : 1 x 100 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature 28.00-C

Power Level : 40 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : rlg2pb.raw

Comments

2 8 dot probes 309 and 308 present in center of screen. 2.75in. apart.
Horn to screen distance is 22in. Camera to screen dist. is 110in. at, 45.dec.+
Using zoom lens.

.. . ... I.. kU - ELU It Avg . n

I 7" c" to coi tt 
81ue

1 " for grill oi2 /off

iC:.:rroýt,n 1'ro e -i- 1

1-1 10 C~re 1 6,£• •l: It'

t- ic -ron+ 1 54
"t 1--..i+I:.-.v.,. le-c prrt : r5

II .*'L .' j .- ••.'

P,'.7r level : 40.800
8 I.. . ... I -le,, : LI1 7 deo

2 B dot probes 389 and 388 present in center of screen, 2.75in. apart.
Horn to screen distance is 2Zin. Camera to screen dist. is 1101n. at 45 deg.
Using zoon lens.
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Figure 1-3

Shot Number : 2015

Time of Recording 1-11-1989 , 16:46

Frequency : 1S.x 100 Hz

Thermal Range : 5

Thermal Level : 54

Ambient Temperature : 28.00-C

Power Level : 44 E 0

IR Camera Lens : Long Wave, f/1.8. 7'

"Nime of Stored Data File : rl5g2pb..raw

Comments :

2 3 dot probes 309 an.d 30S present in center of screen, 2.75in. apart.
Horn *to screen distance is 22in. Camera to screen dist. is 110in. at 45 de•.

Using zoom lens.

vgp

for grid oi,/afo

'rV'

i- -... n .

1-11-1939 , 16:-!6

"".T',•r;.i.lI level : 54

0.80 d e r. ?e s C'
. . . .ue3r level : 44.80 dD:'

Iu c n : L4 7 deg

2 B dot probes 389 and 3689 present In center of screen, 2.75in. apart.
Horn to screen distance is 22in. Camera to screen dist. is Rlein. at 45 deg.
Using zoom lens.
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Figure I-4
Shot Number z 2013

Time of Recording : 1-11-1989 , 16:29

Frequency : 2 x 100 Hz

Thermal Range : 2

Thermal Level 54

Ambient Temperature 28.00C

Power Level 44 E 0

IR Camera Lens : Long Wave, f/1.8. 7"

Name of Stored Oata File r2g2pb.raw

Comments

2 9 dot probes '309 and 303 pr.sent in center of screen. 2.75in. apart.
Horn to screen dist3nc_ is 22in. Camer.a to screen dist. is 110in. at 45 de.
Using zoom lens.

2 [______k I LLD 9 Avg 9 _____

"Esc'° to "contl hue

g" for grid oorI J
Ai,_,rreiito frame

"Z" ' ninr '02913

1-11-1989 , 16:29
; Fr .'.' L enct , 2 E 9 i-:

De-i r m.•ilt 2ep ,-tr

"" iF•.• ." level : 44.00 eD41
I, lens : L14 7 deg

2 B dot probes 389 and 308 presenL in center of screen, 2.TSin. apart.
Horn to screen distance is 22in. Camera to screen dist. is ilOin. at 45 deg.
Using zoom lens.
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Figure I-5

Shot Number : 2012

Time of Recording : 1-11-1989 * 16:26

Frequency : 3 x 10* Hz

Thermal Range : 2"

Thermal Level : 54

Ambient Temperature 23.00-C

Power Level : 39 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data .File : r3g2pb.raw

Comments

2 8 dot probes 309 and 303 present in csn.ter of screen, 2.75in. apart.
Horn to screen distance.is 221n. Camera tcr screen dist. is 110in. at 45 de,;.
Using zoom lens.

Z "[l rl4 bII , LLU 18 IoffOt

" "Eac" to continue

j" for grid on/jfr

1.A.

r'2,, Z
- i.-. . .. 2012

1 1-1 1909 , 16:2G
'ire•.-.:c * 3 E 9 •

a 2

: ni'r level : 39.00
-s L1 : 4L 7 deg

i2 B dot probes 389 and 308 present in center of screen, 2.75in. apart."Horn to screen distance is Zgin. Camera to screen disL. is 1lOin. at 45 deg.
Using zoo" lens.
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Figure 1-6
Shot Number 2011

Time of Recording : 1-11-1989 , 16:23

Frequency : 4 x 10* Hz

Thermal .Range : 2

Thermal Level : S4

Ambient Tempeiature 28.00"C

Power Level : 30 E 0

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File r4g2p2b.raw

Comments

2 8 dot probes 309 and 303 present in center of screen, 2.751n. apart.
Horn to scregn distance is 22in. Camera to screen dist. is 110in. at 45 dqq.
UJ•ing zoom lens.

S6 ottr

2 ~~~~~ ~ *l kXLIfIEL v

SE"sc" Lo conLitite

Sf¢ for !irid oi/ lt "

" . .. . . .i 
1  5 .. ....

Am2 . t -0 . ! ti 1 1•'..' ;+ ' - '
" 23 0 4;"e r.,,• r P 0 0 ''.:

I R 1 L4 7 deg

2 B dot probes 389 and 308 present In center of screen, 2.75in. apart.
Horn to screen distance Is 221n. .Capmera to screen dist. Is 118in. at 45 deg.
Using zoom lens.
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Figure 1-7
Shot Number 1015

Time of Recordinrg 1-10-1989 , 17: 0

Frequency : 4 x 10" Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 30 E 0

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File r4g2pb.raw

Comments

2 B dot probes 309 and 318 present in the center of screen. 2.75in apart.
Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 da,;.
Using the zoom lens.

0 offt
"Esc" to contifitte

"9" for Sri o

iC.trro.L Pz . t 8 9

; :I.•L.-. • :1015
Tim n+ rc: -t's';t '::

1-10-198w , 17: 0 -

Tl•+r~s ~.l !c+' : 55
Fr.- .qu ++ :..rr ., "56

s.?8 30.00

0 inIcn~L14 7 deti

2 B dot probes 389 and 388 present in the center of screen. Z.75in apart.
Horn to screen distance Is ZZ in. Camera to screen dist. Is 118in at 45 deg.
UsIng the zoono lens.
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Figure 1-8
Shot Number :1016

(.Time of Recording 1-10-1989 .17: 4

Frequency 5x 10'J Hz

Thermal Range 5

Thermal Level :56

Ambient Temperature 28.00-C

Power Level JO0 E 0

IR Camera Lens : Long Wave. f/1.8, 7-

Name of Stored Data File :r~g2pb.raw

Comments

2 8 dot probes 309 and 308 present in the center of screen. 2.7Sin apart.
Horn to screen distance is 22 In. Camera to screen dist. is 110in at.45 tj.e:.
Using the :oom Ions.

SPA S4LUI v 'p

8 )f

iC:.rrrj~ riiLfk n 1

1-I-I99 ,17: 4
Fri .g~cmcaJ E 9 Vi::.

jilern,il, l'eve 56

du.88t degyrees C

.. IR e 11Z : L14 7 de g
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Figure I-9

Shot Number : 1017

Time of Recording 1-10-1989 , 17: 6

Frequency : 6 x 101' Hz

Thermal Range 5

Thermal Level : 56

Ambient Temperature : 29.00-C

Power Level : 30 E 0

rR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : r6g2pb.raw

Comments

2 B dot probes 309 and 308 present in the center of screen. 2.75in apart.
Horn to screen distance is 22 in. Camera to screen dist. is 110in at 45 dee;.
Using the zoom lens.

g"for grid oii/f

1C:irrv-n,I frame~ 1!

i n, ' :r.r :117r l i•, r r c •"[:.

1-18-1989, 17: 6
-Fr r,�rj m.!~ : 6 E 9 V7.
T!b :!.. r".i .1 . 56

28. 00 dc,..:r:.ep C
i•.~er lev l : 30.00 '

. . . . . . . . . . . . . . .. . . . . .. IN L1,• : 4 7 dog

2 B dot probes 389 and 308 present in the center ot screen. 2.?Sin apart.
Horn to screen distance is 22 in. Canera to screen dist. is 119in at 45 deo.
Using thM zoom lens.
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Figure I-10
Shot Number : 1013

Time of Recording 1-10-193g 17: 9

Frequency : 7 x 100 Hz

Thermal Range : 5

Thermal Level : 56

Ambient Temperature 28.00-C

Power Level : 30 S 0

IR Camera Lens : Lcng Wave, f/1.8, 7'

Name of Stored Data File : r7g2pb.raw

Comments

2 8 dot probes 309 and 303 pressnt in thm canter of screen. 2.75in apart.
Horn to screen distance Is 22 in. Camera to screen dist. is lOin at 45 deg.
Using the zoom lens.

.8 a orf

FI"-c" to conti,,ue
L for grid oi/orF

" ~ ~~~~im::rr t i" i•C:

1-10-1989 17: 9
7 E 9
5

J11:,.rn•.l l.•v ! 56

i 28.00 •er.e

- Piouer level : 30.00 dI[',

.. . . . . . . . . . . . .. .. . . . . . . . . . . .. . I is : 71 7 deg

2 B dot probes 389 and 3M8 present, I" the center of screen. Z.T5in apart.
Xorn to screen distance Is 22 in. Camera to screen dist. Is 119in at 45 deg.
Using the ZVoo9 lens.
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Figure I-11

Shot Number : 1019

Time of Recording 1-1-0-1989 * 17:11

Frequency " 8 x 10' Hz

Thermal Range : 5

Thermal Level : 5S

Ambient Temperature 28.00"C

Power Level : 25 E 0

ZR Camera Lens : Long Wave. f/1.8. 7-

Name of Stored Data File : rSg2pb.raw

Comments

2 8 dot probes 309 and 338 present in the center of screen. 2.75in apart.

Horn to screen distamns is 22 in. Camera to screen dist. is 1101n at 4S d.-.c.

Using the zoom lens.

9 Orr
" -- ". o cent; hiue

""for ri ,!.I/orr

:.,:rr•; 4 '. I , : O

E. 9T: 1 -; - 0 9 , . : 1

......................... ... .L4 7 d :

Z B dot Frobes 399 and 383 present in the center or screen. 2.75in apart.

Horn Lo screen distance is 22 in. Canera to screen dist. Is Mltin at 45 deg.
Using the zoom lens.
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APPENDIX J

DATA: Two Probes

(I GRz)
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Fiure _I•

RADC PROBE STUDY
TWO-PROBES CONFIGURATION
DETAILED TOP VIEW OF SET UP

20 Carbon Screen

0-dot. 300 series
probes

•./

Y zHorn

IR Camera

FIGURE 1
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Figure 3-2

RADC PROBE STUDY
TWO-PROBE CONFIGURATION
CAMERA VIEW

B-doL. 300 seiies
probes

I1

Distance. D

Carbon Screen

FIGURE 2.
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Figure J-3
Shot Number : 3000

Time of Recording : 4- 7-1989 8:34

Frequency : 1 x 10` Hz

Thermal Range : 5

Thermal Level : 65

Ambient Temperature : 27.00-C

Power Level : 46 E 0

tR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File : R2PlG01O.RAW

Commen'cs :

Two 3-dot, 300 saries configuration.
Horn to screen distance Is 23 in. and camera to screen distance is 79.5 in.
Oistanc- between probes (meagur.ad at lowr end) is 10 cm. Camera angle is
approximately.20 degrees.
E-polarized.

f • a f ".5l 9 Avg P
8 off7

1 16.00

. . . . . .. .-

I"TwocB-dot, 38 series configuration.
Horn to screen distance is 23 In. and cam~era Lo screen distance is 79.5 in.
Distance between probes (m'easured at lower end) Is 16 cmq. Camera angle is
approxi"atelj 28 degrees.
E-Pov .art"zed.
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Figure J-4

Shot Number 3001

Time of Recording 4: - 7-1939 8 e:42

Frequency 1 x 100 Hz

Thermal Range : 5

Thermal Leval : 63

Ambient Temperature 27.00-C

Power Level : 46 E 0

AR Camera Lens : Long Wave. f/1.8, 7"

Name of Stored Oata File : R2PlGD9.RAW

Comments

Two 8-dot. 300 series canriguration.
Horn to *screen diltarnce .Is 2? in. and camera to screen distance is 79.5 it..
Oistanca between or=-.s (maasurad at lower end) is 9 cm. Camera angle iz
approximately 20 degr-es.
E-polarizd.

"!"- F-r grillF3' to Co "' wJ o££ c.,tr r

Ti' r r c•
t rr i c,;r* " 63

t", fr I ;l ./F

S•L~~~2.! 00• ,,, ' 3 0

S . . . .... 7:;'.-s : 7 do g '

Two B-dot, 388 series configuration.
Horn to screen distance Is 23 1i. and camera to screen distance Is 79.5 in.
Distance between probes (measured at lower end) Is 9 cm. Canera angle is
approxinaLell 28 degrees.
E-polarized.
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Figure J-5
Shot Number : 3002

Time of Recording : 4- 7-1989 , 8:47

Frequency : 1 x 100 Hz

Thermal Range 5

Thermal Level 64

Ambient Temperature : 27.00-C

Power Level : 465 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : R2P1GD8.RAW

Comments

Two 8-dot, 300 series configuration.
Horn to screen distance is 23 in. and ca.mera"to screen distance is 79.5 in.
Distance between probes (measured at lower end) is 3 cm. Camera angle is

approximately 20 degrees.
E-polarized.

S N~~k UWILJ Avg Opt
8 off)Esc to coi u

" for grid o./ofrr

ro c ,,b• r:%. :

S4- 7-1909, 8:7

-h.'rt, ,.: 5

""27.RO 0 . '.

r- P 0evel : 46.50 e.
S . . Il I . : LM 7 deg

Two B-dot, 380 series configuration.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.
Distance between probes (measured at lower end) is 8 c". Canera angle is
approxinatelg 20 degrees.

E-polarized.
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Figure J-6
Shot Number 3003

Time of Recording 4- 7-1989 , 8:55

Frequency : 1 x 10* Hz

Thermal Range : 5

Thermal Level : 64

Ambient Temperature 27.00"C

Power Level : 465 E -1

IR Camera Lens : Long Wave, f/1 .8, 7'

Name of Stored Dat'a File R2P1GO7.RAW

Comments

Two 8-dot, 300 series configuration.
Horn to screen distande is 23 In. and camera to screen distance is 79.5 in..

Oistanca betwAeen prob.es (measured at lower end) 'is 7 cm. Camera angle 'is
approximately 20 degrees.
E-polarized.

Esc" Lo conLinue I9'!" fro grid onlorr

-.. - . frt

27.00 c~3003

"ý:T'.-? oi" r-cr.%JL-'ý.%:
4-'1 7"19G9 8 :55

S 27.0 YO d.,r,. ,

i. ve.! : 16.50 JM-.
:A'Alie; :L14 7 deg

Two B-dot, 388 series configuration.
Horn to screen distance is 23 In. and camera to screen distance is 79.5 in.
Distance between'probe's (measured at lower end) is 7 cm. Camera angle is
approximately 29 degrees.
E-polarized.
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Figure J-7
Shot Number : 3005

Time of Recording 4- 7-1989 , 9: 0

Frequency : 1 x 10* H:

Thermal Range : 5

Thermal Level : 63

Ambient Temprerature 27.00-C

Power Level : 465 E -1

rR Camera Lens : Long Wave, f/1.8, 7'

Name of'Stored Data File .: R2PlGD6.RAW

Comments

Two 8-dot, 300 series c.cniguration.
Horn to screen distanc- is 2a in. and camera to screen distance is 79.5 in.
Oistanc'e batwMarn probaz (mfeasured at lower and) is , cm. Camera angle i's

approxim.ately 20 d~cr=es.
E-polarizad.

a 8 off

" "Esc:" to co,,iitie,
lIV" for grid on",l',pr ;
¼. .:;:. : " " .. ; -. 1

4- 7-19n') , 9: 0

4.50

Two B-dot, 306 series configuration.
Horn to screen distance 1I 23 in. and camera to screen distance is 79.5 In.
Distance between probes (measured at lower end) is 6 cm. Camera angle Is
approximately 28 degrees.
E-Pol arized.
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Figure J-8
Shot Number : 3007

Time of Recording 4- 7-1989 , 9:11

Frequency : 1 x 100 Hz

Thermal Range :.5

Thermal Level : 64

Ambient Temperature 27.00-C

Power Level : 465 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : R2PIGOS.RAW

Comments :

Two 8-dot, 300 sarias configuration.
Horn to screen distance is. 23 in. and camera. to sdreen distance is 79.5 in.
Distance between probes (measurad at lower end) is 5 cm. Camera angle is
approximately 20 degrees.
E-polarized.

S . .. -

4"o"-19^39 , 9:1

T rri.r :- :•- . 5

Z7-00 1 rc

0 .. . .. R ons 1.14 . deg

Tw:o B-dot 388 series configuration.
Horn to screen distance. .23 In. and camera to screen distance Is 79.5 In.
Distance between probes (measured at lower end) is 5 cm. Camera angle is
approximately 20 degrees.
E-ivolarized.
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Figure J-9
Shot Number 3010

Time of Recording 4- 7-1989 9 9:18

Frequency : I x 101 Hz

Thermal Range • S

Thermal Level : 62

Ambient Temperature 27.00"C

Power Level 65 E -1

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File : R2P1GO4.RAW.

Comments

Two :-dot. 300 series configurAtion.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 ,ir.
Distance between probes (measured at lower and) is 4 cm. Camera angle is
approximately 20 degrees.
E-polarized.

":-.c" oL conLiiiue
"[ifor .grid or/ofi

3010

.................... ...................

i ~~ ~ r- 7-j! 9,9:i

ýT e. rnaI 1 62

27.00 C
M 4.-• • e • : "6. 50 ,•

Two B-dot, 389 series configuration.
Horn to screen disLance Is 23 In. and camera to screen distance is 79.5 in.
Distance between probes (masured at lower end) is 4 cm. Canera angle is
approxlmatel. 28 degrees.
E-volarixed.
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Figure J-10

Shot Number : 3013

Time of Recording 4- 7-1989 , 9:28

Frequency : 1 x 100s Hz

Thermal Range 5

Thermal Level = 64

Ambient Temperature 27.00-C

Power Level : 435 E -1

IR Camera Lens : Long Wave. f/1.8, 7'

Name of Stored Data File : R2P1GD3.RAW

Comments :

Two 8-dot, 300 3aries c:nfiguration.
Horn to screen distance is 23 in. and camera to sareen distance is 79.5 in.

Distance between prob=s (measur-d at lower end) is 3 cm. Camera angle is

appýroximately 20 degre-s.
E-polarized.

"8 orr
S"E-c" Lo conLittle

r r

r3013

IT i
-7-198 9:2r,

"27.00 1err,' -. 5

.Ir le3 : LM4 7 deg

Two B-dot, 308 series configuration.
Horn to screen distance is 23 In. and camera to screen distance Is 79.5 in.
Distance between probes (measured at lower end) is 3 cm. Camera angle is
approximately 29 degrees.
E-polarized.
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Figure J-1l
Shot Number : 3015

Time of Recording : 4- 7-1989 . 9:34

Frequency : 1 x 10q Hz

Thermal Range 5

Thermal Level 64

Ambient Temcera.ure 27.00-C

Power Level : 465 E -1

IR Camera Lens : Long Wave, f/1.8, 7'

Name of Stored Data File R2P1GD2.RAW

Comments :

Two B-dot, 300 s.ries-ccnfiguration.
Horn to screen distancs is 23 in.-and camer'a to screen distance is 79.5 in.
01stance between prcbes (measured at lower end) is 2 cm. Camera angle is
appro-vtmataly 20 degrees.
E-polarized.

5m attaAvg up
a err

" "E= to continue

[g" for gridon/eJ
JCttrent frame : •

Current field :e

'ShoL number : 3815
.Tme of recording :
. 4- 7-1989 , 9:3.1
"•Frequency I E 9 fIt
Il.termal range : 5
iThermal level : 64
'Ambient temperaLture

27.8 degrees C

RPower level : 46.50 OnD
. 1R lens : U1 7 deg

Two B-dot, 380 series configuraLion.
Horn Lo screen distance Is 23 in. and camera to screen disLance is 79.5 In.
Distance between probes (measured al lower end) Is 2 cm. Camera angle Is
approxinately 29 degrees.
E-polarized.
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Figure J-12

Shot Number : 3017

Time of Recording : 4- 7-1939 9 9:43

Frequency : 1 x 101 Hz

Thermal Range : 5

Thermal Level : 65

Ambient Temperature 27.00-C

Power Level : 465 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : R2P1GO1.RAW

Comments

Two B-dot. 300 series ccnfiguration.
Horn to screen distance is 2Z in. and camera to screen distance is 79.5 in.
Distance bettween probes (measured at lower end) is I cm. Camera angle is
approximately 20 degrees.
E-polarized.

i a off

Ese€" to conLhme

f"9" for grid ono/f

ntframeCurr ld:

'Slot number : 3817
ITine or recording
" 4- 7-1989 , 9:43
'Frequency I E 9 Hz
-Thermal range : 5
jlhermal level : 65
1Ambient temperature

-27.88 degrees C
.Power level : 46.58 dBI

8 ... IR lens : L 7 dog

Two B-dot, 389 series configuration.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.
Distance between probes (measured at lower end) is 1 cm. Canera angle Is
approxiMateli 28 degrees.
E-polarized.
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APPENDIX K

DATA: Two Probes

(5 GHz)
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Figure K-I

a!

CD_ n

i --

LIIc.cl

.1
i~•J
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Figure K-2

• a

0 A

E-i
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Figure K-3

Shot Number : 11

Time of Racording 4- 6-1989 , 13:52

Frequency : S x 100 Hz

Thermal Range : E

Thermal Level : 65

Ambient Temperature 27.00-C

Power Level : 485 E -1

IR Camera Lens Long Wave, f/1.8, 7'

Name of Stored Cata'File : R2PSGO1O.RAW

Comments

Two 8-dot, 300 series przbe configuration.
Horn to screen distance 4s 23 in. and camera to screen distance is 79.5 ,.
Oistanca between probes (measured at lower end) is 10 cm. Camera angle is
approximately 20 degrees.
S-Polarizec:.

i 6 off
Esc" to continue

"tg" for grid on/off

Currntframe ]
Current field :

Shot number:1
Time of recording

4- 6-1989 , 13:52
IFrequencvg 5 E 9 "=
1Thermal range : 5
'Thernal level : 65
;AibienL temperature

27.88 degrees C
iPower level : 49.58 dOn

8 Iln lens : LI ? deg
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Figure K-4

Shot Number 1,

Time of Reccrdqng 4- 6-1989 , 13:50

Frequency :5 x 10o Hz

Thermal Range 5

Thermal Level 65

Ambient Temperature 27.00-C

Power Level : 485 E -1

rR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : R2P5GO9.RAW

Comment3

Two B-dot, 300 series pro'e configuration.
Horn to screen distan'ce is 23 in. and camera to screen distance is 79:5 in.
Distance between probes ,measure8 at lower end) i. 9 cm. Camera angle is
approximately 20 degrees.
E-Polarized.

"li e t*o corldinue
Ig"for grid eon/of

ICurren fram :I
Cu~rrent fielId :

'Shot number : 18•
RTime of recording :

4- 6-1909 , 13:56
Freqnc~ g : 5 E 9 Hz=
1Thernal rage : 5
'Thermal level 65
lA"bient temperature

27.99 degrees C
IPouer level : 49.58 dn I

8 !iR lens : LW ? deg
Two B-dot, 3NS series prebe, conflguration.

Horn to screen distance is 23 In. and camera to screen distance is 79.5 In.

Distance between probes (measured at lower end) Is 9 cm. Canera angle Is
apPreximatelg 21 degrees.

,E-Polarized.
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Figure K-5

Shot Number : 9

Time of Recording : 4- 6-1989 13:47

Frequency S x 10' Hz

Thermal Ranga : 5

Thermal Level i 66

Ambient Temnerature : 27.00-C

Power Level : 435 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of $tored *Oata File : R2P5GO8.RAW

Comments

Two 8-dct, 300 •eri-?s :rseq cnfigurstion.
Horn tc screen diztanceý s 23 in. and c.•mera to screen distance is 79.5 ir.
Oistanc_ bewe-en probe (m~esurzd at lewer and) iz 8 cm. Camara angle is
a~proximately 20 ds-rees.
E-Polarizad.

8 off"

5c"to consiittue
"" for grid ott/orf

Crrenit frame : 1
[Ctrrent field

:Shot number 9

Jima of recording
i 4- 6-1999 , 13:47

-Freqtuencxj : 5 E 9 IIL
;:Thermal ranig- :
"111termal level : 66

-i•mbienL temperature
" 27.00 degrees C
power level : 48.50 do~n

. . I . .I8 lens : LI 7 deg

rwo B-dot, 303 series probe configuration.
Horn to screen distance Is 23 in. and camera to screen distance is 79.5 in.
Distance between probes (measured at lower end) is 8 cm. Camera angle is
approximateil 26 degrees.
E-Po I arize1.
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Figure K-6
Shot Number 8

Time of RaCording : 4- 6-1989 . 13:45

Frequency : 5 x 10' Hr

Thermal Range : 5

Thermal Level : 65

Ambient Temperature : 27.00-C

Power Level : 495 E -1

IR Camera Long : Long Wave, f/1.8. 7-

Name of Stored Data rile : R2PSGO7.RAW

Commen t3 :

Two "--drt, 300 se-riss c"-r, cnf i ;uratitcn.Horn to scrarl distan•_• 4s 23 in. and camnera to sc-ieen diSt•nce is 79.- =rODitance betee2n probes (-'as-urd at lower %nd) is 7 cm. Camera angle isapproximately 20 degrees.
E - -Po l er i- -ed .

E o o ffu I
:S'Ec to cont iltie
"F" for gurid on/off

t rr e n t f r m gCurrent field

"iShot 1.Mh1ber :
TiMe of recorc•iulq

4- 6-1989 , 13:45'Frequancq : 5 E 9Iz
,Thermal ralnge 5

":Ill,crmal level : 65 -
"Ambieut tempet&Irer r"S27.88 degrnes C

RPoWar le vel : 48.50 dBnll.. luIs : Li4 7 dog
Two B-dot, 308 series probe configuration.Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.Distance between probes (Measured at lower end) is 7 cm. Camera Angle isapproximately 20 degrees,
E- olAri.zed.
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FIgure K-7
S3',no Number : 7

Time of Recording 4- 6-198) 13:42

Frrouenr,., : 5 x 10' Hz

Thermal Range : 5

Thermal Level 66

Ambient Temporazur'g 27.00-C

Power Level : 495 E -1

IR Camera Len3 : Long Wave. f./1.8. 7"

Name of Stored OaC3 File : R2PSGD6.RAW

C omý-er,'lr •:Z

T'wo 6-dat: 3130 series- p.r-ce configuration.
Horn to sc-oen distanca is 23 in. and camer-a to 5croen distance -s 79.B in.
Oist5ncz b•t-'een probes (•n'.surad at lower 3nd) is 6 cm. Camera angle i--

prDro'lmat.aely 20 de.trgs.

5I

"Ese" to coiti.,t I1
".g" for. grid on/off

, r-aCurrentframe 1
" l~~Current fiel

:Shot ntimbr 7
. ime of recurdiu!J

I 4- 6-1989 , 13:42
17-I~ecltencl : 5 E 9 ItH

jlmrmal range :
-Thermal level : 66
'AMbient temperature

27.0. edegrees C
F'wer level : 48.50 dOn

0 IR I~nns L14 7 dou

Iwo 0-dot, 300 serles probe coaiflguration.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.
Distance between probes (measured at lower end) Is 6 cm. Camera anglo Is
approximatel'J 28 degrees.
E-Polarlzed. __.-,
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flgure K-8
Shot Number :6

Time of Reccrdnqg : 4- 6-1989 13:38

Frequency : 5 : 10' Hr

Thermal Range :

Thermal Lavel : 67

Ambient Tem0?ra:,jr9 : 27.00-C

Power Level : A85 E -1

JR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Oata File : R2PSG05.RAW

Comments

Two 8-dct. 300 zer13s ;:::* 'cnftgur3tion.
p1,orn to Screen-dt:.:e " s3 in. and camer3 to screen distance is 79.5. r.

Oijr3nct between orct*T (ne3sured at lower end) is 5 c.,. C.imera angle is

saoro'ximiaely 20 degre.as
E-Polrt z-d.

•R~lL •iLJ , RV9 UPL

'[!for grid on/er

[ Ctrrent. frape 
I

C urrenL field :
ISIwL number 6

1TI'me of recordlng
I 4- 6-1989 , 13:38

: E 9 IIz

-Thernal range 5
,IlTarmal level 67
,Ambienl OmperatLtre:

27.08 degreve C
;Power level : 48.50 dlm

. .- ..... IR lens : LM 7 dev

I Two l-dot. 388 series probe configuration.
Kern to screen distance is 13 In. and camera to screen distance Is 79.5 In.
DIstance between probes (neasured at lower end) Is 5 cm. Camara anyle is

Iapproximately 28 degrees.
IE-Polarized.
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Figure K-9
Shot Number : 5

Time of qecording A- 6-198 . 13:35

Frequency : S x 10' Hz

Thermal Range : 5

Thermal Level 66

Ambient Temoerature : 27.00'C

Power Level : 135 E -1

IR Camera Lens : Long Wave. f/1.8, 7"

Name of Stored ata. File : R2PSGO4.RAW

Comments :

Two 8-dot. 300 seriai o:-be configuraticn.
Horn to scregn distar=l is 23 in. and camera to screen distanrca is 79.5 i-.

Distance between protes (measured at lower end) Is 4 cm. Camera angle is

approximately 20 degrees.
E-Polarizod.

"E--c" to continue ]

"11" fro grid on/off

Ittrrent field :

,shot nktmbfe :

8 o5

jTipe of recording
4- 6-1989 , 13:35

~Frequenc9 : 5 E 9 1I z
Thermal range 5
Thermal Icvel 66
1A~qbienL Lperatur:

27.00 degrees C
Power level : 49.50 dumn

0 IR lens : .14 ? dog

Two 3-dt,, 308 series probe configuration.
Horn to screen distance Is 23 in. and caoers to screen distance is 79.5 In.
Distanceo beLteen probes (measured at lower end) is 4 cm. Camera angle i1
approximatolg 28 degrees.
E-P.,larized. _
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Figure K-I0

Shot Number :

Time of Recording 4- 6-199 13:32

Frequency :S x 10' HY

Thermal Range : 5

Thermal Level 71

Ambient Temoerat-re : 27.00-C

Power Level : 485 E -1

IR Camera Lens : Long Wave. f/l.8. 7"

Name of Stored Data File : R2PSGD3.RAW

Comments :

Two B-doE, 300 sri'a c,-oie configuration.
Horn to screen distance is 23 in. and camera to screen distance is 79.5 in.
01stance batween probes (measured at lower end) is 3 cm. Camera angle is
aporoximately 20 degrass.
E-Polarized.

[IilLa•.

Th't 8 offeodi'

"Esc" to Co.Lie I
g"" for grlid oi off

Curr~ent frr•o e 1
' I~~Ctirrent field:OIiP

;Shot ,,umber : 4
'Time of recordiii •
1 4- 6-1989 , 13:32
'FrecRtenc9 5 E 9 Hz:

iThernAl rAnre : 5
TIherral level : 71
'Amble. tempermtire:

27.00 degrees C
'Power level : 48.50 dBn

0. . I lens : LW 7 deg

Two B-dot, 3080 series probe configuration.
Horn to screen dilstance Is 23 in. and camera to screen distance is 79.5 In.
Distance between probes (measured at lower end) is 3 cm. Camera angle Is
approximately 28 degrees.
E-Polarized. _ __ __ _
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FIgure K-i1
Shot Number ; 2

Time of Recording : 4- 6-189 13:26

Frequency : 5 x 10' Hz

Thermal Range : 5

Thermal Level : 73

Ambient Temperature : 27.00"C

"Power Level : 435 E -1

IR camera Lens : Long Wave, f/1.8, 7"

Name of Stored 0ata File : R2PSGO2.RAW

Comments

Two 8-dot. 1011 saries pr-L-_ onfiguratio .-.
Horn to screem distanc- ic 23 in. and camer.a to screen distance is 79. 4n
Oistanc- between probes (_easurad at lo'•er 3nd) is 2 cm. Camera angle is
approxim.-5,ly 20 degrees.
E-Polarized.

5 ~tgAflk 9 tILLU 4 Avg OPL
i a of

" "E-c" to co ,, iti, .e _

"g" for grid oetotL

Current field

:Sllot number 2
,ime of recording
: 4- 6-1909 , 13:26
;Frequencq : 5 E 9 Hz"
:Ther~al range 5
;Thernl level 73
:Anbient LmptrAt.tre:

27.80 degrees C
iPower level :40.50 d~ri

e 1 1 len1 : L14 ? deg

Iwo O-dot, 388 series probe configuratlon.
Hari. to screen dlstance Is 23 in. and camera to screen distance is 79.5 In.
Distance between probes (measured at lower end) is 2 cm. Camera angle Is
approxlmatL1i 20 degrees.
E-Polari zed.
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FIgure K-12

3hoc Number : 1

Time of Reaord~ng : 4- 6-1989 13:14

Frequency : 5 x 10' Hz

Thermal Rance- : 5

Thermal Level 70

Ambient Temcera,.',re 27.00"C

Power Level : 4S5 E -1

IR Camera Lens : Long Wave. f/1.8. 7"

.Name of Stcred Oaca File : P2PSGDI.RPAW

Comments :

Two S-dot. 300 se'iag =r,:--e configuration.
Horn to screen distaince is 23 in. and camera to szren distance is 79.5 n.
0ls-anc_ b~tween probes ýmeasured at lower end) is 1 cm. Camera angle is
aoproxim.aenl'J 20 degrees,
E-Polarized.

•. •' '~l'I W v•PL. • of f

[Ec" to coLinue]
" f"ror rid on/ort

[Current frame

Current field :0

,Sht imber 1

iTime of recordIlriy
4- 6-1989 , 13:14

Tl'requenc9 : 5 E 9 lIz.

Iliermekl level 70
.'mblent temperature

27.08 degrees C
Pewer level : 48. 50 dlm

. . .. ... .. I.i R lens : L14 7 deg

Two B-dot, 388 series probe configuration.
Horn to screen distance Is 23 in. and camera to screan distance is 79.5 in.
Distance between probes (measured at Iow-er end) is I cm. Camera angle Is
approxfimately 28 degrees.
E-Polarized. _
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APPENDIX L

DATA: Two Probes

(10 GHz)
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Figure L-1
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Figure L-2

II
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Figure L-3
Shot Number ; 3013

Tian of Recording : 2-13-1989 15:43

Frequency : 10 x 10' Hz

Thermal Range : 5

Thermal Level : 52

Ambient Temperature : 27.00-C

Power Level : 494 E -1

IR Camera Lenz : Long Wave, f/1.8. 7"

Name of Sto-ed Data File : R2P10GD10.RAW

Comments

Two 6-dot. 300 S~ri'e3 prcb9 configuration.
Horn to screen distance i. 23 in. end camera to screen distance is 79.5 •r

Oistincý bgt.,ean probes (measured at lower end) is 10 cm. Camera anrle is

approximately 20 degrees.
E-polarized.

1IS" for grid onoff

tCurrent rrald[Current r~•:•

- Shot nuber : 3818
i Ime of recordingi:

2-13-1989 , 15:43
"Frequanct 1: E 9 Hz
TIm'ri-'d ran : 5

JTleral levet 52
_Amhient temperatkure

M.. 27.00 degrees C
,Power leuel : 49.40 dBn

CIR lens : LH 7 deg

Two Bl-dot, 380 series probe configuratiov,

Horn to screen dis~ance Is 23 In. and camera to screen distance Is 79.5 In.
Distance between probes (measured at lower end) Is 18 cM. Camera anile Is

[appreximatelg 28 degrees.

LE•po |•i zed.
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Figure L-4

Shot Number : 3017

Time of Recording : 2-13-1989 15:38

Frequency : 10 x 10" Hz

Thermal Range 5

Thermal Level : 53

Ambient Temperature : 27.00-c

Power Level : 493 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Data File : R2P1OGD9.RAW

Comments

Two B-dot, 300 s.ries probe configuration.
Horn to screen disznca is 23 in. and cýmsra to screen distance is 79.5 in.
Oistinca between probes (m utjr3d at lc',er and) i•s 3 cm" Camera angle is
approximatmlv ZO degrees.
E-polarized.

Esco to contjintte
"9" for grid on/ofr

ICurrent f rame : 1
Current field

Shot numbei : 3817
ITime of recording

2-13-1999 , 15:39

!Frequenceg 10 E 9 Hz
:Thermal range 5
:Thermal level 53
4Arvbleni. tespterature

27.08 degrees C
Power level : 49.38 On

AR.ii lens: lV 7 deg

Two B-dot, 3080 series probe configuration.

Horn to screen distance is 23 in. and camera to screen distance Is 79.5 in.
Distance between probe3 (measured at lower end) is 9 Cm. Camera angle isa pproximatelg 28 degrees.

SE-polarized.
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Figure L-5
Shot Number : 3015

Time of Recording 2-13-1989 15:27

Frequency ! 10 x 10' Hz

Thermal Range 5

Thermal Leval 52

Ambient Temperature 27.00-C

Power Level : 496 E --1

IR Camera Lens : Long Have, f/1.8, 7"

Name of Stored LCata File : R2PI.0G07.RAFW

Commont :

Two 8-doz. 300 ziriaz pr-ce ccnrfiguration.
Horn to screen distance is 23 in. and c-amera to s:reen distan¢; is 79.3 i.-.
Oiztancr b~at-wen probes (measured at lower end) is 7 cm. r..ma.-.3 angle is
approximately 20 degrees.
E-pol3rizad.

'JIHIIL V J IL Avg O-pT'I ott j

9" for grid onV/of

[Ctirrent~ frame 1Current field 8

iShot nutmber " 3815

"ime of recording
1 2-13-1989 , 15:27
iFrequency : 10 r 9 Hz
"IThermal range 5:TIhermal level 52

b"• bient temperature
S27.08 degrees C

8 4 ;Power level : 49.608 dB

IR lens : LM 7 deg
Two B-dotD 308 series probe con.figjrat,*o.
Horn to screen distance Is 23 in. and camera to screen distanme Is 79.5 In.
Distance between probes (measured at. Ioer end) Is 7 cm. Ca7e9a .n5le is
approximatsei 29 degrees.

•arl1zed.

129



Figure L-6
Shot Number : 3012

Time of RsPcrdiný 2-13-1939 15:22

Frequency ! 10 x 10' Hz

Thermal Ranrge : S

Thermal Level 52

Ambient Tampuracure : 27.00-C

Power Level : 433 E -1

IR C.3mgra Lens : Long Wave, f/1.8, 7"

Name of Scored Oata File : R2P1OG06.RAW

COmments

Two 3-d 0. 300 s.?rie3 orce configuration.
Horn to Screen dirtancz iis 22 in. and c.3rera to screen distance is 79.5 in
Oistsnce 1et'ean probes .mejurad at loer and) is 6 cm. Camera angle-is

approximvtely 20 degreea .
E-polar.ioed.

off

I Ec to continue

"g" for grid on/ofr

Current frme
tCurrent, field

:Shbt number : 3812
ITime of recording

2-13-1989 , 15:22
-Froequenct- : 18 E 9 Hz
Thermal renge :
Thermal level 5Z
Ambient temperature
.27.88 degrees C

SPo~er level : 49.88 dBt
8 IPI . .. . .. ....... . . . . • ' . R lens : L14 7 dog

Too B-dot, 388 series probe configuration.
Horn to screen dist~nce Is 23 In. and camera to screen distance is 79.5 In.
Distance between probes (measured at lower end) is 6 cm. Camera angle is
approximately 28 delrees.
E-Po I arl zed.
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Figure L-7

Shot Numbai- . 3009

Time of Recording : 2-13-1989 15:13

Frequency : 10 x 10' Hz

Therms1 Paný : 5

Thermal Level 52

Amoient Temperature : 27.00"C

Power Level : d98 E -I

IR Camera Lans : Long Wave, f/1.8, 7"

Name of Storec Data File : R2P10G05.rAW

Commenrts

Two 8-dot. 300 $trisi crbe configur.tion.
Hoan to screen dfitarce i1 22 in. and carn(rps to screen distance is 7g.5 i.

Oiicacr¢ b'egsn proes (neasured at lower and) is 5 cm. Camera angle is
approximataly 20 degra.
E--rolarizdVd.

........ .R I E 4 -D I A g U
SIEsc" to continue

9~" for grid on/or

Current.fao
Cirr'ent. il

'Shot 1,umber : 3809
'Time of recording

2 -13-989 , 15:16
IFrequeicj 18I E 9 Hz

'Thertal range 5

Tliermal level 5Z
!AMbient temperature:

M ee degrees C
Power level : 49.88 dBn

A :IR lens : LN 7 dog

Two B-dot, 306 serics probo configuration.
Horn to screen distance is 23 In. and camera to screen distance is 79.5 in.

Distance between probes (measured at lower end) 13 5 cm. Camera angle is

approximatel-I 20 degrees.
E-polarized.
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Figure L-8
Shot Number : 3008

Time of Reco-ding 2-13-1989 15:11

Frequency : 10 x 10' 11Z

Thermal Rangq : 5

Thermal Level : 52

Ambient Temperature : 17.00-C

Power Level : 498 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name of Stored Oeta File : r2plqgd4.raw

Comment3

Two 8-dot. 300 sariss cr:•e cofiguration.
Horn to scraen distance is 23 in. and cmmira tc screen distance is 79.5 in.

Oistanca between probes (messured ai I0wer end) is 4 cm. Camera angle is
aporoximately 20 degrees.
E-polarized.

4-. lHAMn m kl•EuV Avg Opt}
i . a off -/

"Esx:" to contlvue ]

"g" for grid on/off-

Current frame 1
Current field e

Shot number : 3668
!Time of recording

"2-13-1999 , 15:11
- Frequtency : 10 E 9 H2.
:Th1ermal range : 5
1TIhermai level 52
!Ambient temperature

'27.88 degrees C
"Pouer level : 49.89 dOn
:IR lens ' LM 7 dog

Two B-dot, 309 series probe configuration.

Horn to screen distance is 23 in. and comers to screen distance Is 79.5 in.
Distance between probes (measured at lower end) Is 4 cm. Camera angle Is
epproximatelg 28 degrees.
E-polarizei.
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Figure L-9
:Thot Number : 2004

Time of Recording 2-13-19$9 14:58

Frequency : 10 x 10' Hz

Thermal Range S

Thermal Levol : 52

Ambienz TampS,*-ature 27.00-C

POwer Level : 494 E -1

IR Camera Lens : Long Wave. f/1.8, 7"

Name of Stored Cata File : r2plOgd3.raw

Comments

Two -dot. 300 s$ries probe crnfigurtior,.
Horn to screen distacq is 23 in. and camera to screen distance is 79.S in.
0istance be'm.wen probes ýrIeasur-d at lowsr end) i 3 cm. Camera angle is

Qoproximately 20 degrees.

E-po16ri:ed.

"Eac" to continue,

""g for grid on/off

Ctrorq.t fr- :te I
[trent field @I

"!Shot number : 3884
ITime of recording
": 2-13-1989 , 14:58
iFrequencj : 16 E 9 Hz:
iTlermoal ranqe 5
"TiThernal leIel 52
;Apb•lenL temperature
"1 27.88 degrees C
'Power level : 49.40 dBn

a Alt tons : LM 7 dog;

Two 3-dot. 300 series probe confi•uration.
Horn to scrov., distance is 23 'In. and camera to Screen distance in 79.5 in.
Distance between probes (pwaeured at lower end) Is 3 cm. Caeera angle in
apyreximatel 218 degrees.
E- alerizid.
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Figure L-10
Shot Number : 3000

Time of Recording : 2-13-1989 . 13:12

Frequenrcy : 10 x 10" Hz

Thermal Range : 5

Thermal Level : 51

Ambient Temperature : 27.00-C

Power Level : 50 E 0

IR Camera Lens : Long Wave. f/1.3, 7"

Name of Scored Data File : r2plOgd2.raw

Commnnts :

Two B-dot. 300 seriqs probe configuraticn.
Horn to screen distanca is 13 in. and camera to screen distance is 79.5 in.
Oistan,;e botween probes (measured at lower end) is 2 cm. Camera angla is
approximately 20 degrees.

0 Poerztd

[" 1 Far" to contnule i
"," for grid an/off

Current fram : 1
(Curre~t field :

'SoLt rumber : 3688
jime of recording

2-13-1989 , 13:12
'Frequencq : 19 E 9 Hz-
iTher~al range 5
'(hermal lae.: 51
!Ambient tenperatu'te

27.88 degrees C
Power levil * 56.80 dBO

e JIR Ions : LMi 7 de

Two B-dot, 3M8 seeaLs probe configuration. ]
Horn to acre"l. distatice Is 23 In. and camera to scseen distance is 79.5 In.
Distance beItuen probes (nearured at lower and) is 2 cm. Camera a&"$I is
approximateltj 20 degrees.
E-Pol art I•d.
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Figure L-1I
Shot Number : 3010

Time of Recording : 2-13-1989 12:31

Frequency : 10 x 10" Hz

Thermal Range : 5

Thermal Level : 52

Ambient Temperature 27.00"C

Power Level : 498 E -1

IR Camera Lens : Long Wave, f/1.8, 7"

Name cf Stored Oata File : R2P1OGD1.RAW

Commenr :

Two 8-dot. 300 itris ;rob3 confifura.tiarn.
Horn Co screen distance Is 73 in. and camera Co screen dlscance is 79.5 in.
ODstancc batw,sen probes* (measured at-lo.•r end) i 1 cm. Camera angle is
approximately 20 degrees.I •T-p,31ar izzd.

I"Ev" to continue

"S" for grid on/oft
ICurrent frame: I1

[Currnt field :

'Shot nnher : 3018
'Time ot recording :

2-13-1909 , 12:31
lFrotitencq 18e E 9 Hz:
,lbermal range : 5
,Thiermal evel : 52
!Ah.blent temperature

27.06 degrees C
ýPower ieuel : 49.88 dBm
IR lens : LU ? deog

T-io B-dot, 308 series probe configuration.
Horn to rcreen distance Is 23 In. and camera to sursen distance is 79,5 in.
Distance b-etwen probes (measured at lower and) is I cm. Camera anleisIs
approximately 20 degrees.
,-po3iarized.
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